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LAUGHLIN 
CLARIFYING TANK 


For more complete removal of suspended 








solids from sewage and industrial wastes 






at less cost 


AUTOMATIC CLEANER 
& seer 


CLARIFIED EFFLUENT “ee wa« THICKENED 
D/S CHARGE rot go Pge ee: SLUDGE 


—Permits of usual sedimentation and thickening operations within 
a tank, at high capacity for a given tank size. 












—Removes solids by positive filtration through a filter bed which 
extends around entire circumference of tank, extending inwardly 
five feet or more. 


—A traveling magnet cleans the filter bed as necessary. 
—Tanks of round or rectangular type for any capacity. 


—Low power and low operating cost. 


Write today for complete details. 


FILTRATION EQUIPMENT CORP. 
350 Madison Ave. New York, N. Y. 
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Foundation of Bridge, Upantic ipated 
Cost of Removing .."........-J Mar. 35 
Foundations, Soundings for Bridge. Feb. 24 
Repairing and Strenthening Old 
Bridge, Suggested Methods of....May 8 
San Francisco-Oakland Bay Bridge, 
Concreting Equipment and Meth- 


[0 =e Nov. 41 
Timber Bridge Construction, Im- 
portant Details in Treated ..... Feb. 23 


Construction Methods 
Asphalt Used in Mixed-in-Place, 


CHIE a cvcccscscocccvestcess Sept. 13 
Asphalt Used in Winter Road 

PT Tree rc eyT Teer et Dec. 13 
Bituminous Layers, Resurfacing 

Pavements with Thin .......... Mar. 32 
Bituminous Surface Treatments 

for Roads and Streets ..........--. May 21 
Bituminous Surfaces, New York’s 

Drag Treatment of ............++- May 20 
Bituminous Resurfacing Job, 

Speed and Excellence on a 25- 

SE” 5 Od cnties +633 G05 $4 on) 0 e458 404 Feb. 11 
Blasting, Settling a Road Fill Em- 

bankment by Underfill.......... Mar 15 
Brick, Resurfacing Newnan 

I I 52. kre cine v'a0.5 0% Mar. 11 
Bridge, Concreting Methods on 

San Francisco-Oakland Bay..... Nov. 41 
Bridge Construction, Important 

Details in Treated Timber....... Feb. 23 
Bridges, agoerng and Strength- 

GE GE 6608 ca evcch es Chuccuseon fay 8 
Cement - Bound "Macadam High- 

way, New York State Builds..... Jan. 9 
Cold-Weather Constructign of 

Concrete for Public Works...... Dec, 11 
Concrete Construction, Practical 
DPE, (tS h, coe cenesdneisares Jan. 17, 


Feb. 22, March 23, Apr. 39. May 14 
Concrete, Cotton Pads for Curing..Oct 22 
Concrete for Public Works, Cold- 


Weather Construction of ...... Dec. 
Concrete Pavement Laying, Rec- 
CSR ca isis Heb sod oseaet July 34 


Concrete Road Construction, 
Truck Mixers and Mechanical 
SSE y Spear aaane sort Jan. 24 
Concreting Equipment and Meth- 
ods on San Francisco-Oakland 


BE EEE Sc cdcocnsancorecccec cite. 4 
Contractor, Employee or Indepen- 

PE LkNehencbes 6 bs804s te¥eKee ease Feb. 31 
Drag Treatment of Bituminous 

Surfaces, New York’s .......... May 20 
Drag Treatment of Pennsylvania 

) 3 Ge at Aa Nov. 17 
Emulsified Asphalt in Mixed-in- 

Place Construction ............. Jan, 34 


Explosives, Methods of Accelerat- 

ing Swamp Fill Settlement by...Jan. 36 
Fill Settlement by Explosives, 

Methods of Accelerating Swamp Jan. 36 
Gravel Roads with Clay and Cal- 

cium Chloride, Stabilizing Mich- 


Rh. ithe sets he ae be aebewsaae awe Dec. 33 
Gravel Saves Money, Surface 

oc ces ont nhs May 23 

Gravel Surfacing, Oil-Mix ........May 33 
Heavy Work on Highway up 

Whiteface Mountain ............ Feb. 33 
Highway Improvement in Port 

LEE ERS ct 14 
Highway Maintenance, Details of 

bee pyri ERE 23 


Highway, New - York State Builds 
Cement- Bound Macadam ....... Jan. 9 
Low-Cost Roads in the North At- 


in ER on css’ has Gacucel Yov. 30 
Mixers and Mechanical Spreaders 

in Concrete Road Construction, 

_. np et eee eee Jan. 24 
Mud-jack Pavement Raising ...... Feb. 22 
Oil-Mix Gravel Surfacing ......... May 33 
Pavement Construction Progress, 

-. , SESE Aug. 23, Sept. 25 


Repair Part in Record Time, Road 
5. =P Sept. 14 
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Resurfacing Job, Speed and Ex- 


cellence on a 25-Mile Bitu- 

ES Sa ree Feb. 11 
Resurfacing Newnan Streets with 

DD cites pales Siebeenee +4009 Mar 11 
Resurfacing Pavements with Thin 

Bituminous Layers ......-....+- Mar. 32 
Resurfacing Project, A Pre-Mixed 

Tae GEM. ccececsece isbiedsdendeu Apr. 25 
Road in Mississippi, Low - Cost 

DE ch ded cece dds cl geeoeees Sept. 38 
Sewer Across Unstable Ground, 

EMUIUMNE G cc cvcccccecescscccccccce Feb. 14 
Sewer, Laying a Flexible-Joint 

NIE obo 046. 4:46084 bones occceccar Jan, 43 
Shovel Handles Heavy Rock 

Ws SNE in 6 Aba sak ooo 040 cess Feb. 31 
Street and Highway Maintenance, 

EROGREED BE ao cVWapcdcvcccccecccses Apr. 23 


Fill Settlement by Ex- 


Swamp 
Methods of Accelerat- 


plosives, 


ing 
Tar Sprag Treatment of Pennsyl- 
SE Nov 1 
Tar in Winter Road Work, Using..Dec. 1 
Tar Slag Resurfacing Project, A 
PMOMEEOE cc cddcccetcossvocccccced Apr. 25 
Winter Road 
phalt in 
Winter Road Work, Using Tar in..Dec. 15 


Equipment 


Cement Mixer Fifty Days in Use, 
Value of 
Concreting Equipment and Methods 
on San Francisco-Oakland Bay 
EY vcia h dieic swe + eaeees-< Nov. 41 
Mixers and Mechanical Spreaders in 


Concrete Road Construction, 

EO Pee SE Pee are ..Jan, 24 
Moves Bituminous Plant in Fast 

Time, Contractor . SSS 
Non-corrodible Materials Desirable 

in Sewage Construction ...... Oct. 21 
Pavement Slabs into New Alignment, 

I bin ode oda ne 40 00 0 © Nov. 22 
Purchasing Practices and Rentals 

a eee ...May 3 
Refuse Collection E quipment for 

Baltimore, Seven-vard ......... May 34 
Rental Rates for Snow Removal 

EE ETE I PP Feb. 31 
Rentals, Equipment Purchasing 

., - Carer, Tere ryere May 31 


Repair Part in Record Time, Road 
Gemeraeeer GE ..sksvcecces .. Sept. 15 
Road Building and Construction 
Equipment, Developments in..... Jan. 48 
Road Maintenance Equipment: Its: 
Suitability and Utility. ..June 29, July 31 
Roads, Construction Equipment for 


DOE Avent tae'piedad'sne 00 Jan. 20 
Sewage Construction, Non-corrod- 

ible Materials Desirable in.......Oct. 21 
Sewage Treatment Works, Mechan- 

ical Equipment in ..... 


Jan. 14, Feb. 18, Mar. 20 
Apr. 41, May 11, June 21 
Shovel Handles Heavy Rock Work, 


ee tela mR tunis BERG we 00 4d O Feb. 31 
Snow Plow and Truck Design, Ex- 
ar Mar. 28 


Snow Removal Equipment ........Oct. 25 

Spreaders in Concrete Road Con- 
struction, Truck Mixers and 
Mechanical , 

Tractor-Scraper Units for Gravel. .Feb. 35 


—. Low-Pressure Air Tires 
Sikh heute 4 b0 Se 408450000388 Mar. 34 
Trucks, Operating Municipal...... Feb. 26 

General 

Accident, 300,000 Miles Without 
i kn od ee eee es eine & Mar. 24 

City Engineers Are Interested in, 
What Line aden idedile Gadus tase Apr. 15 

Engineering an Unusual Opportunity 
for Service, Municipal ......... Mar. 10 

Engineering Work, How to Get 
Public Appreciation of Efficient..Apr. 7 


Engineers Can Do for Recovery, 
What F 
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Engineer’s Office, Filing System 

for a City -.ehaeé wee Ghee Feb. 15 
Engineers, Civil Service Positions 

PL canes adek ot o ois wae © eel Sept. 17 
Filing System for a City Engi- 

i hc wees bee whee wn Feb. 15 
Finances of Cities ...............sept. 17 
ae hat canbe eae el Oct. 47 
Improvement Election, Civic Com- 

mittee Carries Pooaeeep scene 47 
Law Suit Prevention ............. Aug. 14 
Patents and Specifications . -Mar. 25 


Poison Oak, Army Preventive for.. Sept. 39 
Public Works Construction and 
Volume eas ; - .Mar. 25 


Publicity, How a Publ rks De- 
partment Got 400 i hes of 
Favorable ...... hae Fs 8 8€=6—hlk 

Report, Preparing a Pub! Works.Aug.12 

Retaining Wall Design... .Aug. 33, Nov. 21 

Skinner, Frank W. , .Feb. 26 

Tax-Free Towns, Eighty three... .. Jan, 22 

Taxes, Direct and Indirect : Jan. 36 

Taxes, Shall We Cut Down Es- 
sential Services or Lower ooee eae. BS 


Highways and Paving 


Arizona, Low-Cost Oil Surface 

Road in... nae pao seek, OO 
Asphalt Emulsions in Low-Cost 

Road Constructix . Jan. 29 
Asphalt in Mixed-in- ~pia ‘e Construc- 


tion, Emulsified Jan. 34 
Asphalt, Winter Road Work With Dec. 13 


Asphalt Used for Mixed-in-place 

Cut-back ‘ 5e60 eed Sept. 13 
Asphaltic Limestone as 1 Seal 

Coat, Fluxed ; ; Mar. 31 
Asphaltic Limestone Pavement on 

Black Base ... ; Jan. 11 
Bases, Brick Pavements nu Flex- 

ible ™ eT re Tr oo ' Apr. 12 
Bidders on Ohio Highway Projects 

Must Prequalify ...... Sept. 39 
Bituminous Layers Resurfacing 

Pavements with Thin Mar 
Bituminous Resurfacing Job, Speed 

and Excellence on a 25-mile Feb. 11 
Bituminous Surface Treatments for 

Roads and Streets ; ; May 
Black Base, Asphaltic Limestone 

Pavement on Jan. 11 


Blasting by Highway Contractor 

Liability of State for Result of. .Sept. 40 
Brick Construction Methods, Ohio 

_ ae ...Jan. 43 
Brick Paveme on F ble Bases Apr. 12 
Brick, Resurfaci Ne wman City 

Streets with ..... 
Bridge Construction, 

tails in Treated Timber .. ..Feb. 23 
Bridge Foundations, Soundings for. Feb. 24 


. Mar. 11 
Important De 


Bridges, Methods of Repairing and 
Strengthening Old ...May 8 

Calcium Chloride, A.S.T.M. Specifi- 
cations for ....... oo. Apr. 28 

Calcium Chloride Highway Patch- 
SI cccccccccecvess Sept. 38 

Calcium ‘Chloride on R oads, What 
Becomes of ... -eheos . Feb. 31 

Calcium Chloride, Soil Stabiitas- 
une 31 


tion Through ...... 
Calcium Chloride, Stabilizing Mic) 

igan Gravel Roads with Clay and Dec. 33 

Casene Base, Surfa Treatment 
yn : June 41 

Cc alifornia Paveme nt tecords and 
Construction Progress Aug. 23, Sept. 25 

Cement-Bound Macadam Test Road 
July 42 


Cement-Bound Macadam Highway, 

New York State Builds ; Jan. 9 
Cold Weather Construction of Con 

EE end ooh d0b00ss buses soured Dec. 11 
Cold Weather Construction of As 

phalt Pavements ..... es 
Cold Weather Construction of Tar 

PRVORRGTMOB oc ccccccccecdescccces Dec. 15 
Concrete Agzregates in Los An- 

gweles, Grading ....--.seseseesees July 34 
Concrete, Cold-Weather Construc- 

Pe 4 oek Ges ees ...-Dec. 11 


Concrete, Cotton Pads for Curing 
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Concrete Pavement Laying, Record 
en cule alcne veg hea MS eee ee July 34 
Concrete Road Construction, Truck 


Mixers and Mechanical Spread- 

eS pe Se ee ear en Jan. 24 
Concrete Street Construction, Trend 

of Mixes and Specifications for. .¥eb. 29 
Connecticut Ave. Experime ntal 


toad Now 20 Years Old ......-- Feb. 17 
Depression, Highway Work to End 
eh. so nose 6 ian eee Oe eee fay 32 
Driving and’ Its Hazards... .Aug. 13 
Embankment by Underfill B lasting, 
Settling a Road Fill ...........Mar. 15 
Imulsified Asphalt in Mixed-in- 
place €onstruc SOON: a6 duarGe a ese w 2 Jan. 34 
Engineering Supervision of Low- 
eS reese or July 9 
Equipment, Developments in Road 
een Jan. 48 
Equipment for Low-Cost Roads, 
Cemeeretign .. «0 sve bsedesses . Jan, 20 
Equipment, Maintenance: Its Suit- 
ability and Utility ..... June 29, July 31 
Equipment Purchasing Practices : 
and Rentals .....-ccceseres oor .May 31 
Icxperimental Road Now 20 Years 
Old, Connecticut Ave. .....+.-- Feb. 17 
[xtra Work for State Highway, 
Procedure to Recover for ......Mar. 35 
&xtra Work, Fill on Approaches 
i a ey er eer ese 
Farm-to-Market Road Program...Mar. 19 
Fills, Compaction of Earth........4 Aug. 41 
Gas Tax, Only Four States Au- 
thorize Diversion of ......-++++« June 30 
Gravel Roads with Cy ont Ce 
cium Chloride, Stabilizing Mich- 
ican Jig eh cee tbeued Lawes ay eben Dec. 33 
Gravel Saves Money, Surface Treat- 
SM. 6c. widk ba ncaa ain @ 4.06 5 Ge 
Gravel Surfacing Using Loose Ma- 
terial, Oi-MIK 2... ccccccccvcrses May 33 
Gravel, Tractor-Scraper Units for. Feb. 35 
Guard Rails, Highway .......-..-- May 33 


Hydraulic Problems Necessitated 

by Highway Location, Solving. ..Sept. 36 
Icy Pavements, Aid for Sanding ..Jan. 36 
Iowa Rates Roads as Highest Asset. Feb. 35 
License Fees for Old Cars, Smaller.Jan. 23 


Los Angeles, Grading Concrete 

Agaregates iN ..ccccccvscceses< July 34 
Low-Cost Construction, Progres- 

0. ddr wikis oe Ce Oe Oe ae Aug. 10 
Low-Cost Limestone Road in Mis- 

ee EPCS TT Te. er Sept. 38 
Low-Cost Oil Surface Road in 

PT. eee ere Pry Ee Crt Ts Oct. 20 
Low-Cost Road Construction, As- 

phalt Emulsion in ........-++... Jan. 29 
Low-Cost Roads and Unemploy- 

Wee THREE occ ctevcadededveewts Apr. 27 
Low-Cost Roads, Construction 

Bawipment for ..ccescsesevcee st Jan. 20 
Low-Cost Roads, Engineering Su- 

pervision of ........ sembet aes Veed July 9 
Low-Cost Roads in the North 

peg oo PPeeereri rere Nov. 30 
Low-Cost Roads, Tar Surface 

THOGEIMONE OF oc ccc ccsarsestnged July 13 
Low-Cost Tar Surfacing, Develop- 

WE Ul bw divas « oenadaektantael June 27 
Macadam, Moisture Film Cured...Nov. 29 
Maintenance and teconstruction, 

DN GE 6. cécveawewe «0ee8 Tr. 26 
Maintenance, Details of Street and 

OO OO ernst Apr. 23 
Maintenance Equipment: Its Suit- 

ability and Utility...... June 29, July 31 
Medina County, Pay-as-you-go 

Highway Construction by....... Dec. 25 
Michigan Gravel Roads with Clay 

and Calcium Chloride, Stabiliz- 

De oT wis a wale be ae acaned aiebtemeac Dec. 33 
Mixed- in- place, Cut-back Asphalt 

ne BOO tos Oued 6) nob oedewen sd Sept. 13 
Mixers and Mechanical Spreaders 

in Concrete Road Construction, 

i ST eee are Jan. 24 
Mountain, Heavy Work on High- 

way Up Whiteface‘v.......... . Feb. 33 
New York State Builds Cement- 

Bound Macadam Highway ......Jan. 9 


N. R. A., Stat@é Highways and the. Aug. 30 
Ohio Highway Projects Must Pre- 

qualify, Bidders on .......... Sept. 39 
Ohio Tests’ Brick Construction 

TD in nog «this ems whe oc of Jan. 43 
Oil-Mix Gravel Surfacing Using 

RAGS DERGOPIR! . c evhccccceccess May 33 
Oil Surface Road in Arizona, Low- 

ES lhe ois ox sighs och PUkd-6e +00 ews Oct. 20 
,. ». irr Srey Apr. 28 
Patching, Calcium Chloride High- 

rr rer Sept. 38 
Pay-as-you-go Road Construction 

By meeerne. County ...ccescocess Dec. 
Pennsylvania Highway Needs, Meet- 

EET RRS Par ak? am .. Apr. 20 
Pennsylvania Roads Tar Drag 

PC Nov. 17 
Planning a Highway Program, Ten 

Commandments for ............May19 
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and Page 


Planning Your Highway Program. Apr. 21 


Plant in Fast Time, Contractor 
Moves Bituminous ............. Jan, 36 
Progressive Low-Cost Construc- 
Se edu ccc scbebs Vanes tants ecd Aug. 10 


Port Jervis, Sound Unemployment 
Relief Through Highway Improve- 
SE Ee 94650 6bo Ca wee dare xo 6 0 Oct. 14 
Pre-mix Resurfacing Both Satisfac- 
rr rere Sept. 21 
Reconstruction, Economics of Main- 
Parr Pt rte ere, Apr. 26 
Records and Construction Progress, 
California Pavement ...Aug. 23, Sept. 25 
Resurfacing Both Satisfactory and 


CK, Frente. csecd eas eecaen Sept. 21 
Resurfacing Newnan Streets with 

EE a 
Resurfacing Pavements with Thin 

Bituminous Layers .. ..-Mar. 32 
Resurfacing, Pre-mixed Tar Slag. .Apr. 25 


Oo 


Re-Tread Pavement Then and Now. Nov. § 

Rock Work, Small Shovel Handles 
Heavy Feb. 3 

Seal Coat, Fluxed Asphaltic wore? 


PP ee eee ar. 31 
Signs, Yellow Background Best for 

eer ra errr Oct. 33 
Slabs in New Alignment, Forcing. Nov. 22 


Smoother Riding Roads and Longer 


R Sdngivdicn ovngunse Tastes ay 20 
Soil Stabilization Through Cal- 
GER COT OUD. 6:0 sc 00-0 0 Wie we deed June 31 
Speed and Excellence on a 25-mile 
Bituminous Resurfacing Job....Feb. 11 
Spraying and Burning Roadside 
INS) os ois Acie kay oda basaee end July 44 
Spreaders in Concrete Road Con- 
struction, Truck Mixers and Me- 
OO eet eS Jan, 24 
Street Intersection, Laying Out and 
eS PR OEE 


Surface Treatment on Caliche Base.June 41 


Surface Treatment on Gravel 
MT 5.60000 6sdeeules Wed May 23 
Surface Treatments for Roads and 
Streets, Bitumirious ............ May 21 
Tar Drag Treatment of Pennsyl- 
WIE DOOGGS 6c ccc ccnncecsccd eee net 
Tar Research by the University +. 
I ES eee Nov. 33 


Tar, Winter Road Work Using....Dec. 15 
Tar Slag Resurfacing, Pre-mixed . .Apr. 25 
Tar Surface Treatment of Low-Cost 


SE a0 .4'6-0' 0b 0's -4/0,9' hee ae July 13 
Tar, Surfacing a Village Street with 
Mixed-in-place, Using ........ . Aug. 13 
Tar Surfacing, Development in 
Pe ee oe June 27 
Time for Completion of Highway 
Contracts, Extension of ........ Aug. 32 
Tractors, Low-pressure Air Tires for 
Mar. 34 
Traffic Stripe Cost $163,000, 3,500 
eye eet July 44 
Tunnel, The Trans-Bay Bridge... .Sept. 3 
, Unemployment Relief at the Ex- 
pense of the Road Fund........ Feb. 16 
Unemployment Relief Road Work 
in Onondaga County ........... Oct. 32 
Unemployment Relief Through 
Highway Improvement in Port 
a ES seer ee Oct. 14 
Upper Darby Highway Work ..... July 18 
Vehicles Injure Surface of High- 
MET Mbiedé.0e+scose nee eaeeenae Feb. 33 
Weeds Kept Mowed for Safety and 
seautification, Roadside ....... Sept. 14 
Winter Road Work Using As- 
DEE _wcied:s 0 se-cecgineteined6éaekeead Dec. 13 


Winter Road Working Using Tar..Dec. 15 


Legal Decisions 
Bridge, Unanticipated Cost of Re- 


moving Foundation of ......... Mar. 35 
Contractor and Engineer, Legal 

0. gk RS ee eee Sept. 40 
Councilman in Contracting Part- 

neranin, Interest OF <cccécccdess July 38 
Employee or Independent Contrac- 

er aa eee Feb. 31 
Extra Work, Fill on Approaches 

Y. &«& FF. eee aa Se Mar. 35 
Extra Work on State Highway, 

Procedure to Recover for ......Mar. 35 
Lai rw Suit Prevention ........--ced Aug. 14 


tetained Percentage on Paving Con- 

tract Taxable Only When Paid. .Apr. 12 
Sewage Into Creek, Discharge of...Apr. 18 
Time for Completion of Highway 

Contract, Extension of ......... Aug. 32 


Refuse Collection and Disposal 


Baltimore, Seven-yard Refuse Col- 


_lection Equipment for........... May 34 
Cincinnati, Costs of Street Cleaning 
St > 6.0 oe wm oo keh ER a ance bs a ae May 36 
iarbage Incineration Costs at 
ee, “WO »cclincdanneeedwewee June 20 
Gas from Municipal Refuse, Pro- 
PRI Rt eR ee Nov. 34 
Incineration Costs at Racine, Wis., 
RED 0.6 6 0-0 bwae Bere wone save June 20 
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Incinerator Firing at Washington, 
OF BS ee ee Ae eee May 18 


Incinerators, Procedure in Con- 
tracting for Garbage ........... July 43 
Los Angeles, Refuse Collection and 
TE TEE, 0.00 ¢ Sub ae veo enues oBee Oe 
Racine, Wis., Garbage Incineration 
BE OR Sarre oP June 20 
Street Cleaning in Cincinnati 
CRE 5 6Ueiebass Cae aw > chee May 36 
Washington, D. C., Incinerator 
c,h 6 ae eee re ee 
Sanitation 
Chicago and the Depression, The 
Sanitary District OF .iccscecces June 22 
Civil Works Plan, Sanitation Un- 
SD na dee hk ee bine 40 000 eebierdes Dec. 20 
Culex in California ...... -Oct. 47 


Drainage in Georgia for “Malaria 
Control 

Earthquake, “mergency Sanitation 
Following California ........... July 41 

Flies, Spray for Killing House ....July 14 


Malaria Control, Drainage in 
PE occecer cbs vieee cess Sept. 30 
Mosquitoes Travel by Airplane....Mar. 41 
Sanitary District of Chicago and 
CO TOUS odawds doce sieuce June 22 
Sanitary Improvements in New 
Vd RR ee ee Aug. 34 
Typhoid in Our Large Cities, De- 
SUEIU: 6. a. Kv Hee Sate 0 0s 000 BF 


Sewerage and Sewage Treatment 


Accident Hazards at Sewage 

EE, RR BM ee ee 6 als wee a May 36 
Activated Sludge Air Diffuser 

ET Siathddeass «he 6.009 0b Dec. 24 
Activated Sludge, Controlling Bulk- 

. & Beene! See far. 37 
Activated Sludge Patents .... .Mar. 12 
Activated Sludge Plant, Five Years’ 

Operation of Milwaukee .......Nov.10 
Aeration, Sewage Treatment with 

Ferrous Sulphate and ......... Mar. 29 
Air Diffusion for Grease Removal, 

Pre-aeration of Sewage by ..... July 15 
Air in English Sewers ............ Jan. 42 
Assessing for Storm Sewers ...... Aug. 21 
Bulking of Activated Sludge, Con- 

RRP ae ee ae Mar. 37 

California Regulates" Use of Sew- 

OBO OM Crom EGBG oc cccccccceses Oct. 22 
Catch Basin Buckets ......-.ce00- Jan. 50 
Chemical Treatment of Sewage, 

Recent Advances in the. Nov. 20, Dec. 16 
Chlorinating Milk Wastes Elimi- 

eM eee err eee June 20 
Clarifying the Ruhr for Public 

CE, oo Nios oak bd dts Jan. 32 
Connecting Sewer While in Serv- 

a Rees SEE “ee Sar Feb. 16 
Construction, Non-corrodible Ma- 


terials Desirable for Sewage... .Oct. 21 
Crop Land, California Regulates 


Uae OF BOWERS GR ..ccccccccces Oct. 22 
“eee: Tie SO 66sec ce cess 
Sept. 16, Oct. 42, Nov. 15, Dec. 29 
Dilution, Disintegrating Sewage for 
CPL 64s ba scl Pa eene ds O46 Can Sept. 22 
Disintegrating Sewage for Ocean 
Re PS ers Sept. 22 
Equipment in Sewage Treatment 
Works, Mechanical ........... 
Jan. 14, Feb. 18, Mar. 20, April 
41, May 11, June 21. 
Examination of Sewage, Standard 
ina bas 0 00 085.006 Feb. 40 
Ferrous Sulphate and Aeration 
Sewage Treatment with ....... Mar. 29 
Gas Perfumed at German Plant, 
ED. ca nadine nadie mebinn +0600 Jan. 40 


Grease Removal, Pre-aeration of 

Sewage by Air Diffusion for....July 15 
Heating Sludge Beds............. Dec. 20 
Heating Top Sludge ..... April 16, July 10 
Imhoff Tank Sludge, Circulating. .June 22 
Incineration, Sludge Disposal by..Aug. 39 
Japan, Sewage Disposal at Osaka. Nov. 1 
Los Angeles North Outfall Sewer. .Apr. 4 
Milk Wastes Eliminates Nuisance, 


CIE a dns 00s 0 5 08s &005,.0.00 June 20 
Milwaukee Activated Sludge Plant, 

Five Years’ Operation of .......Nov. 10 
North Dakota, Sewer Rental Laws 

a a Fre Jan. 47 
Obsolete Sewage Works, Economical 

Rehabilitation OF ....ccccccscces Apr. 9 
Odor Control, Prechlorination of 

NS EEE ee re May 36 


Ohio, Sewer Rental and Compul- 

sory Sewage Treatment in .May 34 
Operation of a Small Sewage 

TR SUE on cothasvme dhae > July 39 
Osage City Sewage Works, Re- 

I SE do oa Ck «0.8 5 hie ee May 36 
Osaka, Japan, Sewage Disposal at. Nov. 18 
Outfall Sewer, Flexible Joint ......Jan. 43 
Pipe, Specifications for Clay 


Sewer > PORTE patch eigen Jan. 17 
Pollution of State Waters by 
Sewage (Legal Decision) ...... Sept. 40 


PUBLIC WORKS for December, 1933 












































PUBLIC WORKS for December, 1933 


Month 


and Page 


Pre-Aeration of Sewage by Air ot 


fusion for Grease Removal...... uly 15 
Prechlorination of Sewage for 

CRSP COMGIGE 6c cc besaccécseceocs May 36 
Rehabilitation of Osage City Sew- 

BO WOTKS .ccwsccocesccessenes May 36 
Rental and Compulsory Sewage 

Treatment in Ohio, Sewer......May 34 
Rental Laws for North Dakota, 

EE 4. ovine bbe epee ns cbse wan seee SE 
Ruhr for Public Consumption, Clar- 

Perera Jan. 32 
Run-off, Estimating Flood Crest..July 12 
San Francisco, Sewage Treatment 

Soe FSPRTI GR vs ccccccccnctan Oct. 16 
Schenectady, Sewage Notes from.July 38 
Sewage Works Operation, Helpful 

SEU OOF panne ob 64 p4a's'66c ncan June 23 
Sewer Across Unstable Ground 

UD bb 0 bw b 66500063900 Feb. 14 
Sewer Connections in Maryland, 

CRE Bias ec ccccicic .. sept. 20 
Sewer, Completing the Longest Cc on- 

CU GE kn ns 0 oko s 0 0 0 chase Feb. 9 
Sewer Siphon Construction, Diffi- 

RS eS eer re Dec. 26 
Sludge Beds, Heating ............ Dec. 20 
Sludge Disposal! by Incineration... Aug. 39 
Sludge, Heating Top .... . April 16, July 10 


Stream Pollution, Some Causes and 
2 aa Se a eee ee Aug. 11 
Tokyo, The Sewerage 7 





Trade Wastes and Sewage rreat- 

See bestest onbdcsbwe ae . Aug 1 
Treatment, Developments in Sew- 

GEE. aes e664 > Oh ab tre ws 00 -Nov. 23 
Treatment, Estimating Costs of 

GE bs oc Mien bh wows 6460 66 & Feb. 39 
Treatment for Irrigation at Golden 

CG . 6b ceed b 006 ess ..-Oct. 16 
Treatment for Jefferson County, 

Up-to-date Sewage ............ Mar. 13 
Treatment in Ohio, Sewer Rental 

ind Compulsory Sewage .......May 34 
Treatment, Non-odorous, Non-bac- 

terial Sewage ...... ..sept. 10, Oct. 47 
Treatment, Trade Wastes and Sew- 

GEE ck ce ekne d+ 4-00 & oboe + bees aed Aug. 31 
Treatment Troubles and Remedies 

RE es e6e be +.40@e awe the .Oct. 48 
Treatment Works, Mechani al 

Equipment in Sewage........... 


Jan. 14, Feb. 18, Mar. 20, 

$1, May 11, June 21. 
Unstable Ground, Supporting 

Pe DE dacewscawseese ons e eb. 14 
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Snow Removal 


Costs in Minnesota, Snow Removal 
PUN GUE bcc a ecues oc ckiakels Feb. 25 
Equipment and Men 


Snow Removal ...........+-«.-Oct. 25 
Equipment, Rental Rates for Snow 

SOUS «che ct cece dee cosce POD. 31 
Methods and Costs in Minnesota, 

Snow Removal ........ ‘ Feb. 25 
Methods in the Village of South 

Orange, Snow Removal .. ...-Oct. 26 
Michigan, Organization for Snow 

SE OO pig kes e dates .Feb. 25 
Minnesota, Snow Removal ‘Me thods 

eng Coeee TR .<<ce .Feb. 25 
Organization for Snow ‘Rer moval ‘in 

ee —errerrre: . + | 
Plow and Truck Design, Extreme 

Cold and Snow .. a ove Meer. 36 
Rental Rates for Snow "Remov: i! 

Equipment ....... * Feb. 31 
Snow Drifts, Getting Truck Plows 

Out of .... Jan. 36 
South Orange, Snow Remov: al Meth- 

ge Oct. 26 
Truck ones. Extreme Cold and 


Snow Plow and . es + 


Unemployed, Snow Removal for ...Oct. 19 
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CWA and PWA, Opportunities Of- 


SO GD -o6ecc0 Fant ewchewhe eo. .Dec. 9 
CWA State Administrators, List 

RN RE RG EL ERR: Dec. 10 
Dole, a Revealing Experience in 

Pipers WET VE, 6. s 6s cbs adndées May 17 
Fmployment vs. Relief . .. Oct. 19 
Funds, Why PWA Are Delay ed....Dec. 22 
Funds from the P. W. A., How ‘to 

PE ee rae Oct. 3 
Hand Labor and the NRA ........ July 17 
Health Work for the Unemployed, 

PRG, Stitt cedahe Cease s 5066n000 Apr. 45 


Highway Improvement in Port Jer- 
vis, Unemployment Relief 
“hrough . 

Highway Work to End the Depres- 
a err eS 

Improvements, Recovery Through 
Public and Semi- I 5 6 854 od Feb. 21 

Low-Cost Roads and Unemployment 
. cheMteatdes¢ bese cheese od Apr. 27 

NRA, State Highways and the .Aug. 30 

Onondaga County, Unemployment 
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Relief Road Work in .......... Oct. 32 
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Billions Now Ready ...........4 Aug. 9 
Port Jervis, Unemployment Relief 
Through Highway improvement 
MR Sbbec ee esse Sdesvreccseses -.- Oct. 14 
Prepare for Immediate Beginning of 
Public Projects ........ ...Mar. 9 
PWA and CWA, Opportunities Of- 
DE Ml <6 0.940000 6harnsehe -.-Dec. 9 
PWA Funds at Once, Get in ‘Ap- 
DE CE sogitecée taaecess > oe 23 
’. W. A. Activities in Water and 
Sewage Works ....... , Nov. 25 
P. W. A. Funds Are Delayed, Why 
Awards of ... Dec. 22 
P. W. A., How to Get F eder: il Funds 
Se TNO Eide so vce st twas cone 8 
P. W. A. Funds, Getting Action on..Oct. 19 
P. W \ Requirements, Cost of 
Work, With and Without. . Dec, 22 
Road Fund, Unemployment Relief 
at the Expense of . : Sl Feb. 16 
Road Work in One ndi aga County, 
Unemployment Relief ‘ Oct. 32 
oo tary Engineering and the C. C 
Ree kbees vevease i July 17 
Ser wage Works, P. W. A. Activities 
in Water and ..... cane Nov. 25 
Snow Removal for the Unemployed, Oct. 19 
Snow Removal Requires Men and 
Equipment ...... Oct. 2 
Springfield Municipal Utilities, Un- 
gg Relief by , Nov } 
Wage cale Muddie, The Public 
Works : .. Oct 1 
Water and Se Wi age Works . “Pp W.A 
Activities in wal Bia vee .. Nov. 25 
Public Works Construct on, Neces- 
sity for * a Aug. 15 
Public w orks ‘Program and Indus- 
‘ial Recovery .... ; - June 19 
Public Works Program, The Pro- 
SORE. « cuenutunadely «4 64 a ...May 17 
Public Works vs. Dole, a Reveal- 
ing Iixperience in ... ¥ May 17 
Public Improvements, Winter Work 
OR wsesecceseseestecesesees oe NOV. 23 
Water Supply and Purification 
Activated Carbon and Ammonia 
Chlorine in Water Purification. .Sept. 12 
Activated Carbon in Missouri ...May 36 
Activated Carbon, Latest Proce- 
dures in the Use of ........ ... June 15 
Activated Carbon Removes Taste 
and Odor from Water Supply Apr. 14 
Acration of Water Eliminates T é 
BEE SOGRP sccvcseds ; July 20 
American W ater Works 4 a 
i a June 19 
Ammonia-Chlorine in Wat Purifi 
cation, Activated C are nand Sept 
Bacterial Changes in ‘hlorinated 
Filter Effluents ..... a: July 19 
Bacterial Efficiency of Water Pur 
fication . , Mar. 26 
Bacterial E fficie! a> f of Excess Lim«¢ 
Method of Purification ' Aug. 17 
3acterial Efficiency of Certair 
Stages of Water Purification Dec. 17 
Bills, Relief from Water June 20 
Cement for Dam Construction, Low 
DE dadtdbnsdenedadkeveseeen e Dec. 12 
Chicago World Fair, Water Suppl) 
is det. adie ets aoe eo'os » Jan. 43 
Chlorinated Filter Effiluents, Bacte- 
rial Changes in .. we July 19 
Chlorination Appar: tus for Sma 
Water Works, Simp aa Oct. 18 
Chlorine Determination. Accuracy 
Essential in Residual er Apr. 45 
Cincinnati’s Water Works Opera 
tion in 1932 wi dia Nov. 14 
Coagulation witl } Ferric Chloride. .July 22 
Columbus, O., Purification Plant, 
Operation of .... Pee rrerr July 27 
Consumption, The Depression and 
the Water Works cahane Sept. 30 
Corrosion of Water Mains and Ser- 
a re eee July 16 
Cost Accounting System, Model 
Water Department . Feb. 37 
Cost, Water Works Improvements 
at Low a Jan. 26 
Dam Construction, ‘Low-Heat Ce- 
MOORE. GOP ccccccesvsevses Dec. 12 
Dam Was Built over a Geological 
Fault, How Masonry .. May 9 
Dams for Municipal Water Supplies, 
Articulated Buttress-Type .....July 35 
Depression and the Water Works 
Consumption and Construction. .Sept.34 
Depression Water Works Engineer- 
De ais che (500m C0904 chee deo Apr. 11 
Diesel Engines for Pumping Sta 
tions, Advantages of ........ .. July 42% 
Electrolysis, Lead Services Resist. Nov. 47 
Engineering Services Demonstrated 
. |. Pee Oct. 48 
Examination of Water, Standard 
Ee ...+-Feb, 49 
Ferric Chloride, Coagulation with .July 22 








44 


Month 
and Page 
Filter Effluents, Bacterial Changes 
in Chlorinated : ; ..-July 19 
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“Water Coagulation with Ferric 
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Cook, Harvey R.— “Mechanical 
Joints for Cast Iron Pipe” .....4 Aug. 25 


Conzelman, J. H.—“Asnhaltic Lime- 
stone Pavement on Black Base’’.Jan. 11 
“Fluxed Asphaltic Limestone as a 





OE —_ rr rere rp ..Mar. 31 
Daniels, Maj. F. E.—“Simple Chlor- 
ination Apparatus for Small 
j fp rrr Oct. 18 
Davis, Calvin V.—‘Assessing for 
Oe EEG FOO Aug. 21 


Dedel, Dirk A.—‘“Articulated But- 
tress-type Dams for plunicipal, 


Water Supply Projects” ....... uly 35 
Dilmore, M. B.—‘“Filter Operation 
in a Small Water Plant” ......./ Aug. 20 


Eddy, Harrison P., Jr.—‘“Inciner- 
ator Firing at Washington, D. 
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LOCATION in 
PHILADELPHIA 


Everything worthwhile in Phila- 
delphia is at your very doorstep 
when you stop at Hotel Adelphia. 
Every point of historic interest 
- Stores. . .theatres...are easily 
reached. Here at this fine hotel 
you can enjoy every comfort and 
every luxury at low cost. 


400 ROOMS 
from *3. single from 5.double 


ADELPHIA HOTEL COMPANY 
DAVID B. PROVAN Managing Director 






ADELPHIA 





» 

















toe. 





tall, oily 


+ ee lle Re Ta 











TY i i 


2 fe a) 36a 


—- SS = ef af 


~~ 





see since 








sels, cit 








January, 1933 


Does your city pay a 


PUBLIC WORKS 








“WAR DEBT 


On the Battle 
fought under 
your streets? 


+ ae SEWER SERVICE has its 
casualties—and its resulting “debts.” The 
casualties come from ordinary service— 
a look in your own storm sewers will 
show you what they are. 

Settling soil and crushing weight of 
fill cause cracking and disjointing. Look 
at the bottom, especially. Storm sewers 
need protection against wear. A tough 
pavement will do it. 

On-the-job studies now being made 
of the casualties and the debts that 
result are changing storm sewer ideas. 
What once was considered good is now 
giving way to a better storm sewer. 


Armco Paved Invert Pipe, with its 
strong corrugated construction, its long- 


ARMCO CULVERT MANUFACTURERS ASSOCIATION: 


- PAVED INVERT 
Storm Sewers 










WHERE 
NATURE | 
SAYS IT 
. SHOULD 
BE 


VV 


lasting base metal, and its bituminous 
pavement is being used in leading munic- 
ipalities everywhere. 

Write for latest engineering facts that 
are changing storm sewer ideas. Clip 
and mail coupon today. 


Other Armco Drainage Products 
Perforated Metal Pipe MULTI PLATE 
Part-Circle Culverts Metal Cribbing 

Automatic Drainage Gates 
= 
Armco Paved Invert Pipe is manufactured from 
the Armco Ingot Iron of the American Rolling Mill 
Company, and always bears its brand. 


WY, 





A long-life Storm Sewer just installed in an 
Indiana city. Why long life? Because Armco 
Ingot Iron with an unequolled service record 
to date of 27 years now has the added life 
which the Paved Invert gives. 


Middtietown, Ohio 
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MAIL TODAY 


Send latest engineering data on Storm Sewers — also complete in- 
formation on Armco Paved Invert Pipe for Storm Sewers. 


lam [_] an Engineer [] Contractor [] City Official [] Student 


vw-l 
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| You FILL SETTLEMENT 
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In WASHINGTON Mat and trench shoot- In MINNESOTA. A sounding machine was In OREGON. The fill here was brought for- 
ing completely disintegrated and liquefied the developed to take definite samples and show the ward from both sides. The picture was taken 
muck so that the gravel fill penetrated readily exact location of the unstable material under- immediately after the muck was shot out 

to hard bottom neath the fills between tite ends of the fill. Note its liquid 
flowing condition 


9 


| 
| 
| 





In NEW YORK. A trench shot was very In NEW JERSEY. A portable pile-driver In FLORIDA. Relief ditches were shot on 
easily loaded through three inches of ice covering was developed to put down a six-inch casing — each side of roadbed before any other operation 
swamp area in order to load dynamite charges under the fill was undertaken 





In OHIO. This looks like a ditch—it is not. In DELAWARE. Note the mat being peeled In MAINE. A ledge rock fill being placed ' 
It is the result of underfill shooting which back by the explosion after a trench blast which removed six to nine é 
dropped the center area of a nine-foot embank- feet of muck. The muck was covered with 

ment through unstable material to hard bottom stumps and logs 
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Here are pictures showing 12 Fill Settlement 
projects in 12 different states. In every case, 
DU PONT Explosives successfully blasted out 
the unstable material, saving time and 
money for highway engineers. :: :: :: 



























VERY MONTH, more highway engineers call upon 
DU PONT Explosives to cope with difficult Fill Settlement 
problems. The effectiveness of explosives in blasting out 
unstable material to make permanent roadbeds— to cut down 
maintenance costs—to provide greater safety for motorists— 











| i In RHODE ISLAND. This embankment 
i across the marsh was shot by the underfill 
; method using three charges under the head of has been demonstrated in many sections of the country. 

the fill in a V-formation . 


Du Pont engineers have studied every phase of Fill Settle- 
ment work over a number of years. They have developed 
three different methods of blasting which singly, or in combina- 
tion, will fit your project. These methods are described fully 
in a booklet called “Use of Explosives for Settling Highway 


Fills.” 


Just recently, du Pont has prepared a “FILL SETTLEMENT 
Data” folder for your benefit. You fill out this folder with a 
description of your project—and du Pont engineers tell you 
what blasting method to use and quantity and kind of explo- 


pee ce 


sives to use. 





Cee ec ee 


. — : We will gladly supply you with a copy of the booklet—and 

In WISCONSIN. Showing the result of a ‘ 7 > ee . : > 
perfect underfill chet—a complete veadwey drop also with as many of the Fill Settlement Data folders as you 
of eight feet may require. Simply write to the Explosives Department of 


the du Pont Company. 
a a 


Visit Booths 37-38 of Joint Exposition of National Crushed 
Stone Association and Associates, in the Book-Cadillac Hotel, 
Detroit, January 16-17-18, where you will see a model Fill 
j , : Settlement project and learn how explosives are used to remove 





unstable materials. 


REG. U.S. PAT. OFF 





E. |. DU PONT DE NEMOURS & CO., INC. 


In MICHIGAN. Showing how the muck was 
heaved and pushed out when the fill was blasted Explosives Department 







WILMINGTON ° DELAWARE 





r latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 51 
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A COMPLETE LINE of Bailey Meters for sewage treatment 
plants and water works is now available. Whether the fluid to 
be metered is raw sewage, water or air, there is a Bailey Meter 
which will meet the requirements of the particular installation. 
Eighteen years in the development and manufacture of metering 
equipment has enabled the Bailey Meter Company to provide 
instruments of the finest quality at prices suited to present con- 
ditions. You will be interested in the applications, types and 
distinctive features of the new Bailey Meters as described in 


an attractive 32-page bulletin. Write for your free copy today. 
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BAILEY METER CO. 


1027 IVANHOE ROAD CLEVELAND , OHIOe 
y 7 7 Bailey Meter Company Limited, Montreal, Chad yore 
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BAILEY METER COMPANY 
1027 Ivanhoe Road :: Cleveland, Ohio 


Please send a free copy of 
Bulletin No. 39 
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In this issue the honors go to Mr. Don T. Hastings, 

| President of Twin-Flex Company, Detroit, sponsor to 

17 the brainchildren below. Mr. Hastings is to be re- 
36 membered for disentangling the whys and wherefores 
of the peculiar number 142,857 and also for reviving 


9° ° . . 

se interest in the compass problem which appeared here 
last summer. How many have solved that one? Our 
first entry for 1933 is dubbed 

99 | 


“2 | Bracing Measures: 

36 Two vertical posts erected on level ground are 
| braced by means of cross ties, one running from the 
foot of one of the posts to the top of the other post, and 
9 | the other tie running from the foot of the second post 
to the top of the first post. One brace is 30 feet long, 
43 | the other 40 feet long, and they cross at a point 10 feet 

20 | above the ground. How far apart are the posts? 
After enjoying the beauties of the brace problem, 


24 you will be in just the right mood for undisguising the 
next problem, a task in 

29 Phantom Division: 

3 ) (..8 

36 

36 — 

36 

48 

14 The idea is to replace the dots with proper numbers. 


. Sandwich Counters: 
Robert R. Hoops, Deputy Surveyor of Perry Coun- 


42 ty, Ohio, submitted the clearest solution of the Xmas 
43 problem. 


U = number of fillings and 2U = number of slices 
required for U single sandwiches which the clerk 
expected to sell. 

2D = number of fillings and 3D = number of slices 
required for D double sandwiches which the 
clerk expected to sell. 


12 F = total fillings and § = total slices on hand. 
18 

es The following equations are formed: 

se §$—3D = 2(F— U) 

te F — 2D = 2($ — 2U) 

ie F+S—3U=13 

43 from which: D=3U—13~+5 

a F+sS=N° 


" U = N*—13 +3 


Substituting: 

D = N*—26 +5 
Since N and D must be positive integers N = 14 is the 
lowest value which results in positive integral values 
for S, U, and F. Therefore U = 61 and D = 34. 

Other correct solutions were received from Leo 
Besozzi, Assistant City Engineer of Hammond, In- 
diana, and “Old Faithful” Walter S. Wheeler. Final 
reports will be presented in the February issue. 

Mr. Besozzi believes that the problems should be as 
hard as possible. Some time ago he submitted one 
which we believe to represent a degree of difficulty un- 
surpassed in the annals of this column. If three dogs 
starting from the vertices of an equilateral triangle chase 
each other in turn (A chases B, B chases C and C chases 
A) at constant speed, what will be the nature of the 
paths described? Our answer, admittedly facetious, is 
that the paths will be involved. If anyone wants to 
tackle this problem, we offer no further obstacles. 

On the other hand, Mr. Hoops doesn’t wish to have 
the Brainteasers made any more difficult than they are. 

Best wishes for a joyous new year. 


BENJAMIN EISNER. 
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Model 48S Sno-Plew and 

Model 10R Leveling Wing 

attached to a 3-Ton Motor 
Truck 


Tue answer to the snow removal problem simmers down 
to well defined facts which are governed by the answers to 
the following questions: 1. What type of motive power is 
available for snow removal work? 2. From what type of 
roads is snow to be removed? 3. What are the average and 
maximum depths of snow which will have to be removed? 
4. What is the mileage of roads from which snow will be 
removed? {/ FRINK Sno-Plows are adaptable to a greater 
variety of the above conditions than any other snow plow 
because there is a greater variety of sizes from which to 
select and because they are designed by one of the 
pioneers in the manufacture of snow removal equipment, 
after years of experience and intensive study of all kinds 
of snow conditions from the Arctic regions of northern 
Canada to the southern limits of the snow belt in the 
United States. 


Write today for catalog and complete information. 


CARL H. FRINK, MFR. 


CLAYTON 1,000 ISLANDS NEW YORK 


Davenport Loco. « Mrc. Corp. Frinx Sno-PLows or Canapa, Ltp. 
Davenport, Iowa Toronto, ONTARIO 





SPECIAL FEATURES OF THE 
TYPE “S” FRINK SNO-PLOWS 
FOR ALL MOTOR TRUCKS 


Pushes Easier . . . Absence of 
Side Thrust . . . Self Ballasting 
. - - Bevels the Side Banks... 
Will Not Wedge .. . Will Not 
Buckle... Light Yet Rugged... 
No Unsprung Weight . . . Safest 
At High Speed . . . Nose Ice Plate 
. . . Adjustments Without Tools 
- + « Quickly Attached 
and Detached. 








For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 51 
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Above—Longitudinal center joint made by nailing a 1x2 inch wood strip 
on the subgrade. Below—Grout hauled in truck mixers and carried onto 
the stone hy a chute equipped with @ distributor. 


Above—The grouted surface. 


Below—Long strips of sacking fastened to 
the distributor kept the grout from disturbing the stone. 


New York State Builds Cement-Bound 


Macadam 


T THE last International Road Congress foreign 
A engineers described with enthusiasm the results 
being secured with cement-bound macadam 
pavements. The American technical press pointed out 
that possibly here was something highway engineers 
in this country had overlooked and American engi- 
neers responded by building five experimental cement- 
bound macadam highways during 1932. The last of 
these has just been completed in Orange County, New 
York, on the road between Newburgh and Vail’s Gate. 
Methods used on this latest job may be taken as mod- 
ern American practice in cement-bound macadam 
construction. 

Cement-bound macadam is essentially coarse, rolled 
stone held together by portland cement mortar which 
is applied to the stone surface as a grout fluid enough 
to penetrate all voids. Such roads are not new, as they 
were built in Scotland as early as 1872 and in the 
United States from 1906 to as late as 1920. The 


Highway 


earliest Scotch roads of this type are still serving traf- 
fic, as are many cement-bound pavements which have 
been carrying traffic from 20 to 26 years in this coun- 
try. Their durability and general suitability is, there- 
fore, not in question, and the experimental sections 
were constructed to determine how modern equip- 
ment can be used to best advantage on this old-time 
pavement and what cement-bound macadam roads will 
cost when built by modern methods. 

The Newburgh cement-bound pavement is 5026 feet 
long, 18 feet wide and 6 inches thick. It replaced a 
worn out surface on a stone base. 

The subgrade was prepared by a steam shovel and 
a blade grader, which cut a trench for the stone. As 
no forms were to be used, the edges of this trench were 
made as nearly vertical as possible. This required hand 
labor, so lines were stretched to assure straight edges 
and the correct width for the slab. 

On this subgrade, stone was deposited to a depth of 
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7% inches. The stone was spread by boxes resting on 
runners which ran on the subgrade. The back edge of 
the box struck off the stone to the proper elevation, 
after which it was leveled by a small power blade 
grader. 

The stone was a trap from 1% to 2% inches in size 
and practically free from finer material. The previous 
experimental jobs had proved conclusively that the 
coarse aggregate for cement-bound macadam must be 
hard and tough and contain not more than 3 or 4 per 
cent of finer particles, else the roller and the wheels 
of grout trucks travelling over it will crush and abrade 
the stone and the fines thus formed, combined with 
any already in the stone, settle to the bottom and so fill 
the voids that complete penetration of the grout is im- 
possible. The result is a slab much thinner than in- 
tended and the loss of an inch or two of stone at the 
bottom. The trap proved excellent for cement-bound 
macadam., 

The stone was compacted with a 3-wheel, 10-ton 
roller. On the softer subgrade some of the coarse ag- 
gregate was pushed into the clay soil, but an average 
compaction of 20 per cent was secured, making the 
rolled stone 6 inches thick. 

A longitudinal joint was formed by placing a 1 by 
2-inch wood strip on the subgrade with its 2-inch edge 
vertical. It was placed on the center line and held in 
place with 60 penny spikes. The transverse joints were 
expansion joints placed at 300-foot intervals. Pre- 
molded joint material was set by trenching the rolled 
stone, placing the strips upright in the subgrade and 
compacting stone about them. Subsequent rolling did 
not seem to disturb the premolded strips. 

Grout was proportioned 1 sack of cement to 2 cubic 
feet of sand and, for most of the work, 7% gallons of 
water, including that in the sand. Batches were pro- 
portioned at a central plant at the point where the 
sand was produced. Sand was weighed, water was 
measured in the tanks of the truck-mixers and cement 
was received in sacks. Grout was mixed and hauled 
to the job in from two to five truck-mixers of 3 and 
32-yard capacity. The round trip time, when there 
were no delays, was one hour, which included 16 min- 
utes for batching, 18 for travelling to the job, 14 for 
unloading and 12 returning to the plant. Under these 
circumstances, five truck-mixers were barely able to 
make grouting continuous. Their maximum speed, 
both loaded and empty, was 25 m.p.h. and the mini- 
mum, on hills or over rough roads, was 5 m.p.h. 

Grout was spouted from the truck mixer to the sur- 
face of the rolled stone with the discharge chute that 
is regular equipment for such vehicles. The velocity of 
the grout down this chute was so great that the stones 
were disturbed and the surface made uneven. Conse- 
quently a distributor was attached to the end of the 
chute to check the flow of grout and direct it vertically 
downward. The distributor was a sheet steel box with 
metal baffles and numerous holes in the bottom. Even 
with this distributor the stone was disturbed when 
trucks were discharging to full capacity, so long strips 
of burlap were attached to the distributor in such a 
way that one end lay beneath the distributor and the 
grout fell on it and then ran onto the stone. This elimi- 
nated disturbance of the stone. 

Grouting was prosecuted both up and down hill on 
a 5 per cent grade without difficulty, though trucks 
discharged more slowly when working down hill. 

The grouted stone was immediately rolled with a 


5-ton tandem roller to aid in penetration of the grout. 
After a short interval during which excess moisture 
was allowed to escape, rolling was resumed and was 
continued until all excess mortar had been worked to 
the surface, all stone filled with mortar, and the sur- 
face made as even as possible. 

After the initial rolling, the surface was checked 
with a 16-foot straightedge and inequalities were cor- 
rected by adding or removing stone. Soon after roll- 
ing had been completed, surface mortar was either re- 
moved or evenly distributed by the finishers who used 
brooms and large wooden floats, and a lip which had 
been thrown up along the edge by the roller was 
pounded down with a hand tamp. The slab was then 
belted with a 4-ply strip of burlap which was laid on 
the surface and drawn forward with a sawing motion. 
This was followed by another burlap strip that was 
drawn forward without any sawing motion. 

The need for a water line to the job was eliminated 
by using 2 pounds of calcium chloride per sack of 
cement, mixed integrally with the grout, as a substi- 
tute for curing. The calcium chloride was put in solu- 
tion and placed in the drum with the mixing water. 
It proved very advantageous because, in spite of tem- 
peratures only a little above freezing, the mortar 
hardened more rapidly than on previous jobs built 
in somewhat warmer weather, where the long wait for 
the mortar to stiffen sufficiently to permit finishing 
was a disadvantage. 

The crew and equipment required for normal oper- 
ation was as follows: 


Men Operation 


3 Fine grading subgrade and making vertical shoulders. 
2 Dumping trucks and spreading stone. 

1 Foreman over above. 

1 Loading water and calcium chloride. 

1 Weighing sand. 

3 Loading cement into truck-mixers. 

2 Rollermen (one ran power blade grader intermittently). 
5 Unloading and spreading grout. 

2 Finishers. 

1 Night watchman. 

2 Contractors acting as foremen, timekeepers, etc. 
23 Total. 


The stone was purchased delivered on the subgrade, 
and rental of the truck-mixers included drivers, so no 
truck drivers are included in the crew. 


EQUIPMENT 
Number Item 
1. Portable sand bin and aggremeter 
1 Industrial crane. 
1 Handy truck. 
2 to 5 Rex and Jaeger 3 and 3! yard truck-mixers. 
2 Automobiles. 
5-ton Steam tandem roller. 
10-ton 3-wheeled gas roller. 
Stone spreader boxes. 
Smal! tools. 


The bid prices and the actual cost per square yard 
of slab were as foilows: 


Ne tb 


Unit Bid 
Item Price 
Cement-botind macadam (Labor 
and materials, except cement) $0.70 per sq. yd. $0.70 
Portland cement 2.20 per bbl. 0.3707 
Longitudinal joints 0.02 per lineal ft. 0.01 
Transverse expansion joint 0.10 per lineal ft. 0.0035 


Cost per 
Sq. Yd. 





$1.0842 


cubic yard of slab. 
Almost exactly one barrel of cement was used per 
























Asphalt Limestone Pave- 
ments on Black Base 


By J. H. Conzelman 


URING the past few years the Alabama State High- 
way Department has laid or has under contract a to- 
tal of over 1,000,000 square yards of asphaltic lime- 

stone pavements. All but some 40,000 square yards of this 
pavement has been laid on “black base” with results so uni- 
formly satisfactory that methods of constructing this type 
in Alabama are of interest. 

This material was first used by the State on a five mile 
project extending from Florence past the Wilson Dam, us- 
ing a 4” black base with a 2” asphaltic limestone wearing 
surface laid directly on newly constructed grade of a cherty 
nature. No sub-base metal was used under the black base. 
This paving has required practically no expenditures for 
maintenance during its eight years of service. 

The State laid, in 1928, on the Bankhead Highway, the 
main route between Birmingham and Memphis, approxi- 
mately 18 miles of 4” black base with a 1” surface, on a 
reshaped gravel road averaging 2” to 4” in thickness. The 
following year—1929—approximately 19 miles of 31%” 
black base with a 114” asphaltic limestone surface, was laid 
on Federal Aid Project No. F. A. P. 195, on a chert sur- 
face that had been under traffic two or three years and 
averaged 3” to 4” in thickness. This was the first of the 
machine spread black top jobs in Alabama, and results were 
so satisfactory that the Department specifications now re- 
quire machine spreading on all high-type asphalt construc- 
tion. 

During 1931 the state built three asphaltic limestone- 
black base projects totaling 31 miles with money from 
Federal Emergency Relief Funds. These contracts were let 
a little late and as they had to be completed by September 
Ist the two larger jobs had to be efficiently handled to be 
completed in the time limit. 


How One of These Jobs Was Handled 


This project covered construction of 12% miles of 20- 
foot pavement laid on Highway No. 72 starting at Hunts- 
ville, Alabama, and running west. The old road was very 
satisfactory as to line and grade and so required very little 
change, though a few vertical curves had to be cut down to 
meet Federal sight requirements. The road had been sur- 
faced with gravel which had been well maintained. Sound- 
ings showed that there was from 3” to 6” of gravel re- 
maining. The construction included building up the old 
gravel to a minimum of 6”, and laying 3%” black base 
and 134” asphaltic limestone surface course. Specifications 
required that the added gravel be subjected to traffic for 
not less than one month before laying the bituminous base 
and surface. The Wesco Company, Chattanooga, Tennessee, 
who were awarded the contract, started laying pavement 
surface the first week in May and completed the project 
during the first week in August. 

After the few necessary grade changes were made, the 
required new gravel was spread and compacted to within 
0.1 foot of grade and subjected to traffic. Steel forms were 
then set to line and grade and the surface very lightly 
scarified by a roller. Fine grading, which was kept at 


(Continued on page 39) 
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Cold, Soft Well Water Replaces Unsatisfactory 
River Water 


By Theodore Wardwell 
City Manager, Rhinelander, Wis. 


HINELANDER is a city of about 10,000 popu- 
R' lation in the northern part of Wisconsin, on the 
Wisconsin river. There are several thousand 
lakes within a radius of 100 miles. The soil is sandy 
and but little higher than the level of the lakes and 
streams. It is principally glacial drift of clay, sand 
and gravel mostly 50 to 200 feet thick, overlying 
granite, the latter being exposed only in the river 
bottoms. 

Rhinelander from the first used water from the Wis- 
consin river, which it obtained by sinking, near the 
river, a well about 30 feet in diameter and 20 feet deep, 
from the bottom of which small wells were drilled 
to below the water level in the river. The water so 
obtained contained considerable organic matter and 
discoloration, and was heavily chlorinated, giving it 
an unpalatable taste; and drinking water was distrib- 
uted to hotels and homes by tank wagons. 

Analysis of river water well above the city’s sewer 
outlets showed that this was no better than that used. 
The local paper company spent several thousand dol- 
lars in test holes drilled in the sand and gravel 
searching for an underground supply, and finally 
abandoned this idea for filtration of the river water, 
and the city decided to do the same. Engineers pre- 
pared designs for a filter plant, but some members 
of the governing board favored a well water supply 
after examining about twenty Layne installations in 
cities of the state; and the filtration idea was aban- 
doned and on February 16th, 1931, a contract was 
given to the Layne-Northwest Co. for a guaranteed 
supply of three million gallons of water per day from 
not less than three wells in two locations nor more 





Testing Well Number 1 
and Well Number 2 for 


Quantity 


than six wells; the contract price, complete with wells, 
pump, motors and control, being somewhat less than 
half the estimated cost of the proposed filter plant, 
with operating cost still more favorable. 

The company’s hydrological engineers chose test 
locations and by means of test wells made an exten- 
sive investigation to establish the proper locations 
for wells, extent and nature of the formations and 
quality of water. In all, twenty-six of these test wells, 
50 to 100 ft. deep, were drilled. It was discovered 
that waters of varying quality could be found. In 
fact, north of the city water was found in relatively 
large quantities which contained approximately 8 parts 
of iron (which of course was excessive), while south 
of the city water of an excellent character was found. 
It was then decided to extend these tests to ascertain 
whether or not there was a distinct and extensive con- 
nection in the formations between this location and 
the location on the opposite side of the city. It was 
learned through these subsequent tests that there was 
a hogback in the granite extending across the city 
and overlaid with hardpan, which in all probability 
effectively separated this water from that on the op- 
posite side of the city. It was finally decided to drill 
the initial well on the south side of the city where 
water of an excellent quality was obtained and in 
generous quantities. 

The wells drilled were of the Layne patent gravel 
wall type with an outside diameter of 48” and with 
a screen 24” in diameter. 

On completion of the first well, 72 ft. deep, it was 
tested for capacity and found capable of producing 
approximately 6,000 gallons per minute. The static 
level was 7 ft. from the surface and, 
due to the fact that at present water 
must be delivered through a 10” pipe 
line, it is equipped for a capacity of 
only 1400 gallons per minute, which 
capacity is delivered with a drawdown 
of 6 ft. It is equipped with a Layne 
deep well turbine pump, General Elec- 
tric motor, and General Electric con- 
trol, arranged for either remote control 
from the main station or hand-operation. 
The efficiency of this unit is 71% over- 
all. 

The contract called for wells in two 
locations, and tests disclosed that the 
west side location was likewise very 
suitable to development and a well of 
the same dimensions and construction 
was drilled there to a depth of 92 ft. 
The static level there is 11 ft. and, when 
pumping 1325 gallons per minute, there 
is a drawdown of 19 ft. This well’ is 
equipped with a General Electric motor 
and starter for both remote and manual 

(Continued on page 43) 
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ment on plain concrete base. 


Ohio Tests Brick Pavement Construction 


Methods 


By H. H. Wyss, Ohio Department of Highways 


N ORDER to demonstrate the physical qualities of 

different types of fillers and cushions in various 

combinations in brick pavements, a contract was 
let September 16th, 1932, for 3.063 miles of pave- 
ment on State Highway No. 75 in Carroll County, 
Ohio, Federal aid project E-677-A. This is divided into 
twelve sections, each differing from all the others in 
some respects; but all were let in one contract to mini- 
mize the effect of the personal equation of workman- 
ship and non-uniformity of materials. 

All bases will be of 1:7.5 concrete, six inches deep, 
except that a 1,000-foot length (section (d) below) 
will be of a special reinforced concrete section. An 
impressed or a steel longitudinal center joint will be 
constructed in the base, and contraction joints at 
50-foot intervals. The impressed joint is 34 inch wide 
and its depth approximately 0.4 that of the base, filled 
with F1 filler. The steel joint is tongue and groove, 
the steel stopping 4 inch below the surface of con- 
crete. Both have % inch by 5 foot dowel bars spaced 
5 feet centers. Contraction joints shall be provided with 
dowel bars, 34 inch round, one half resting in a slid- 
ing sleeve. 

All brick will be wire-cut lug, 3 inches deep with 
an exposed wire-cut face 4 x 8.5 inches, using 36 
bricks per square yard. 

The pavement will be 20 feet wide over all, the 
edges of the brick portion being held in place by flush 
curbs 9 inches wide, the brick being set to stand 4 
inch above the curb. 

The twelve sections vary in length from 532 feet 
to 2300 feet, averaging 1339 feet. 

The different fillers used are asphalt F1-1931, F1- 
1932 and grout filler. Asphalt F1-1931 is specified as 


follows: 


(1) The asphalt filler shall be homogeneous, free from water, and shal! 
not foam when heated to 177° C. (350° F.). 


(2) Specific gravity, 25° C./25° C......mot less than......... 1.00 
(3) Flash Point .......-----sesseeeee: not less than. . 200° C. 
(4) Softening Point (Ring and Ball)................- 60° to 75° C. 
(5) Penetration— 

Pg ee Sr ere eee 50 to 60 

At 0° C.—200 g.—60 sec........... net: font GOR. <cccenes 20 

At 46° C.—50 g.—S sec........... i Pe 
(6) Ductility at 25° C.........-seeeees , 10 to 30 cm 
(7) Loss at 163° C.—S5 hrs............. not over shite de cacalelicee. 
(8) Total bitumen (sol. in CS,)........ i i MS. ode o0% 99.0% 
(9) Per cent of total bitumen insoluble 

in carbon tetrachloride.......... not more than........ 1.0% 
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Asphalt F1-1932 differs from F1-1931 as follows: 
(3) Flash point, not less than 200° C. 
(4) Softening Point (Ring and Ball), not less than 75° C. 
(5) Penetration: At 0° C—200 g—60 sec., not less than 15 

At 25° C—100 g—5 sec.,......30 to 45 
At 46° C.—50 g—5 sec., not more than 90 

(6) Ductility at 25° C., not less than 4 cm. 

Grout filler consists of ‘an intimate mixture of one 
part of portland cement and two parts of sand.” 

The different cushions used under the brick are % 
inch mastic, 34 inch sand-cement (1 sand to 6 cement), 
1% inch mortar bed, and % inch granulated slag bed. 
The mastic is composed of 5 to 8 parts of bituminous 
material, thoroughly mixed in pug mill or batch mixer 
with 95 to 92 parts of sand or granulated slag. The 
mortar bed is composed of one part vita road cement 
to 3 parts of sand, struck off 144 inches deep, into 
which brick settle % inch during rolling, the excess 
mortar squeezing up into the joints. 

The several sections combine these as follows: 

a—Mastic cushion; F1-1932 filler. 

b—Semi-monolithic; sand-cement cushion; grout 
filler. 

c—F1-1932 filler, with second application of quick- 
breaking type of asphalt emulsion, followed with sand 
(8 lbs. per sq. yd.) to take up surplus asphalt and 
create non-skid surface. 

d—Monolithic on reinforced base; grout filler. 

e—Mortar bed; grout filler (using vita-road ce- 
ment mixed 1:3). Transverse joints at 100-foot inter- 
vals in base, open, covered with strip of 16 gauge 
galvanized sheet metal 8” wide, and this with heavy 
burlap 14” wide coated with bitumen F1. ; 

f—Granulated slag cushion; F1-1932 filler. 

g—Slag cushion; F1-1931-filler; surface of pave- 
ment sprayed with whitewash before placing filler. 

h—Same as (g), but with F1-1932 filler. 

i—Slag cushion; F1-1931 filler; joints to be hand 
poured. 

j—Same as (i), but with F1-1932 filler. 

k—Slag cushion; F1-1932 filler; covered with 9 Ibs. 
of No. 9 chips, rolled to produce non-skid surface. 

l---Slag cushion with transverse expansion joints in 
both base and top course. 























cae 


Monorail system (Loudon) inside covered sludge bed, with tipping bucket, at 
Hatboro, Pa.; and outside extension, with bottom dump bucket, at Elyria, O. 


VIII—Disposing of Sludge 


LUDGE as removed from tanks is two to five per 
cent solids and the rest water, thus having a vol- 
ume fifty to twenty times that of the solids it 

contains. In its liquid form it has occasionally been 
used as a fertilizer, being pumped onto land directly 
from the tank. This is seldom practicable, however. _ 

The sludge ‘is sometimes deposited in lagoons or on 
low land and allowed to dry out by draining and 
evaporation; but more or less nuisance is created, and 
this is no longer common practice except where the 
plant is far removed from homes, highways or other 
frequented places. Instead, the more common prac- 
tice is to spread it in a layer a few inches thick on an 
underdrained bed of sand, through which the water 
drains quickly, while the larger area covered permits 
more rapid evaporation. 

Even after having been air dried, the sludge (con- 
tains about 50 or 60 per cent water and the amount 
to be disposed of often presents some difficulty. A few, 
but only a few, plants are able to sell or give it for 
use as fertilizer. To make it more acceptable for this 
purpose, several cities dry it and sell it in the form 
in which commercial fertilizers are prepared; but it 
is believed that no process yet in use makes this finan- 
cially profitable. A later procedure is to dewater the 
sludge to 50 per cent or less moisture and burn it. 
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Mechanical 
Sewage 


Sludge Beds 


In climates where there is little rain 
and a high evaporation rate, sludge 
dries so as to be spadable in a few days; 
but rain delays drying, as does freezing 
also. Many recent sludge-drying beds 
have been provided with glass en- 
closures similar to hot houses, which 
keep off rain and prevent low tempera- 

m, tures. They also permit control of the 
spreading of odors, and present a pleas- 
ing appearance rather than a repulsive 
one. In climates where there is much 
rain or freezing they may, during un- 
favorable months, reduce the drying 
period by 50 or 60 per cent and thus 
render it possible to reduce the bed area 
by that amount. 

But if tightly enclosed, the air, once 
it has become saturated with evaporated 
moisture, will receive no more; there- 
fore ample provision must be made for 
ventilation, as by swinging sash on the 
sides, roof and gables. Apparently in- 
ward-swinging side sash are preferable 
to outward, as directing incoming air 
down onto the sludge; the objection that 
roof runoff falling from the eaves in 
front of the openings is apt to be blown 
in, being met by supplying eave 
troughs, and by closing the windows during rain, 
which is generally desirable anyhow. 

The foundation walls should extend not more than 
about a foot above the sand surface, so the entering 
air can reach that surface close to the foundation. No 
part of the roof girders should be less than 6% feet 
above the sand, and more if the sludge is to be re- 
moved by men standing more than 6 inches above it. 
The frame of the building should be strong enough 
to withstand snow and wind, and the glass thick 
enough and of small enough area to withstand the 
same. Manufacturers have their standard lengths of 
truss spans and spacing of trusses, and the plans 
should be made to utilize these. They run generally 
from 20 to 70 feet span, and either 8 to 9 feet or 16 
to 18 feet apart. Probably the best plan in asking for 
bids is to specify the minimum area that would be ac- 
cepted and the approximate dimensions. All steel 
should be galvanized in the best manner possible, or 
painted with asphalt or other material that will re- 
sist the action of sulphuretted hydrogen gas, and all 
wood should be similarly protected. 

During the past three or four years glass enclosures 
have been used for housing not only sludge beds, but 
also sprinkling filters and, in a few cases of small 
plants, practically all the units thereof ; the last largely 
for appearance and to prevent dissemination of odors. 

Such glass enclosures have been furnished for treat- 

















| Equipment in 
Treatment Works 


ment plants by the Americag-Moninger Greenhouse 
Mfg. Corp., Hitchings & Co., the King Construction 
Co., and Lord & Burnham Co. 
Sludge Handling 

In modern plants the sludge is drawn from tanks 
to sludge beds by gravitv; although a few have to 
pump it. (Sludge pumps will be considered next 
month.) In connection with sand beds, a number of 
mechanical aids have been developed. The air-dried 
sludge, when removed, is spadable and is generally 
shoveled by hand into wheelbarrows which are re- 
moved on running plank laid on the sand or on parti- 
tion walls or supports set in the sand; or it is shoveled 
into narrow-gauge cars running on track, either port- 
able or set on partition walls; or into buckets which 
are carried by monorails supported above the beds. 
These can be obtained as standard equipment from a 
number of manufacturers. Lord & Burnham manufac- 
ture, for use in their glass enclosures, industrial track, 
16 Ib. rails, 24 in. gauge, fabricated in 30-ft. lengths; 
carrying V-shaped rocker-dump cars of 18 cu. ft. ca- 
pacity, the buckets removable from the car trucks for 
dumping by crane. Also they manufacture 15 cu. ft. 
sludge carriers, with hoisting mechanism and trolleys 
which travel on monorails. It is advisable that mono- 
rails be supported by separate posts 





By A. Prescott Folwell 
Editor, Pustic Works 


Vacuum Filters 

Owing to its physical and chemical properties, 
sludge yields its water grudgingly and drainage and 
evaporation proceed slowly. Therefore more rapid 
methods of dewatering are desirable. Among several 
that have been tried, one of the most successful is the 
vacuum filter. In this the water is drawn by suction 
through a mat of felt or other material with fine pores 
through which little of the suspended matter can pass. 
In the Oliver filter, a large drum revolves with the 
lower part in a tank or vat into which the liquid sludge 
flows. The drum is covered with a filter medium 
through which the water is sucked by means of a 
vacuum inside the drum; the solids remaining on the 
outside of the drum forming a solid mat ™% inch or 
more thick, which is peeled off as the drum revolves 
slowly. One of the latest, at the Chicago West Side 
plant, has a drum 11.5 ft. diameter by 16 ft. long. 
An oscillator in the vat keeps the sludge stirred up. 
The sludge mat remains on the drum through nearly 
the entire revolution, being dried by suction mean- 
time. The filter cake is dried in an indirect heat type 
rotary-drum dryer to approximately 20% water and 
then burned to furnish the drying heat, with or with- 
out additional fuel. 





rather than from the trusses, both be- 
cause it requires stronger trusses than 
would otherwise be necessary and be- 
cause moving of the trolleys causes vi- 
bration of the trusses and loosening of 
the bedding of the glass panes; and for 
the latter reason the supports should not 
be attached to or in contact with the roof 
supports. 
Other firms which have supplied such | 
equipment for sludge beds include the 
Louden Machinery Co. and the Rich- | 
ards-Wilcox Mfg. Co. The latter make 
a tipping bucket equipped with trolleys 
and twin hook hoist, in sizes of 5 to 30 | 
cu. ft. (the 25 cu. ft. is the most popu- | 
lar). In some of the larger plants, as 
in Chicago, electric motor driven hoists | 
are used. In case the beds are not cov- 
ered, this company furnishes pipe “A” 
frames by which the steel beam track is | 
supported. The Louden Machinery Co. | 
furnishes both tipping and bottom-dump 
buckets carried on an overhead mono- 








Ea 




















~ 4 

ae 

099 

099 

An 

¥ 

ERS 

Bs om o 

SS $F 9 

: ) 
S 
A] 
R 
* 
8 














‘ : = 1 
rail by trolleys connected to a twin-hook ee i 14-1 - 
hoist from which the bucket is sus- at ; * i Lord & a op 
| 2 monorail sludge carrier 
pended. H ™ | , 4 with os na ve het 
At Worcester, Mass., sludge has been a ee i 1 
| 


removed from open beds by a Barber- 
Greene loader, 13,000 to 15,000 cu. yds. 
per season at a cost of about 20 cts. per 
cu. yd. Some sand is unavoidably re- 
moved by this procedure. 
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Richards-Wilcox steel beam track supported 
by “A” frames, at Grand Island, Neb 
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Oliver filter at Chicago West Side plant, 11.5 ft. by 16 ft. 


The operating capacity of such a filter is 6 Ibs. of 
bone dry solids per square foot of filter area per hour, 
or 30 Ibs. of cake with 80% water. It is estimated 
that the capacity would run between 3 and 9 Ibs. with 
Imhoff sludge; 4 to 20 lbs. with sludge from heated 
digesters, and 3 to 10 lbs. with raw or partially di- 
gested solids. Results obtained at different plants, with 
Fe Cl3 dosing well within the economic limits, are: 
Mixed raw and activated sludge, 6 lbs. dry solids, 80% 
cake at Chicago; Imhoff, at Columbus, 7 Ibs. solids, 
75% cake; digested, at Baltimore, 8 Ibs. of dry solids, 
3% cake; raw or partially digested, at Baltimore, 
lbs. of dry, 75% cake; straight activated, at Chi- 
cago, 3 Ibs. of dry 80% cake. On most of these the 
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Fe Clg requirement is 6% anhydrous on 
dry sludge solids, or 120 lbs. per ton of dry 
solids. The filtrates show from 12 to 90 
p.p.m. of suspended solids, with 30 p.p.m. 
as an average. Operating cost figures on 
digested sludge at several plants, including 
ferric chloride, power, labor, maintenance, 
and amortizafion and interest on installa- 
tion (including building) have ranged from 
$4.25 per ton of bone dry solids (30 tons 
per day) to $6 with smaller quantities. 

Another vacuum filter developed by Fil- 
tration Engineers, Inc., is furnished for 
sewerage plants, under the name DN 
vacuum filter, by the Municipal Sanitary 
Service Corporation; one now being under 
construction as part of the Hagerstown, 
Md., activated sludge plant, to dewater 
fresh sludge from preliminary settling 
tanks, activated sludge or fine screenings, 
or a combination of them. Paper pulp will 
be used as a filter aid and the pH kept very 
close .to 8.0 to prevent putrefaction. The 
submergence of the drum is generally between 20% 
and 3714%, with a dewatering area of 50% to 65%. 
To reduce the suction required when cracks occur in 
the drying cake, these cracks are sealed by flappers 
or compression belts. In one case, use of a com- 
pressor belt and rolls reduced the vacuum power re- 
quirement 80% and the moisture in the cake over 1%. 

The filter cake is generally peeled off continuously 
onto a belt conveyor and by it taken to dryer, furnace 
or other place of disposal. In the DN filter, strings 
spaced about a half inch apart, passing continuously 
around filter and discharge roll, remove the cake. 

Other methods of disposing of sludge will be de- 
scribed in the next issue. 
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End and side views of the DN vacuum filter 
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Practical Details of 


Concrete Construction 


By William E. Barker 


Highway Engineer, Pertland Cement Association 


VIlI—The Construction of Joints in Concrete 
Pavements 


they run across the slab and longitudinal if they run 
parallel to the center line. 


Longitudinal Joints 


J eres in concrete pavements are called transverse if 


Longitudinal joints are used to divide slabs into longitudi- 
nal strips of such width that longitudinal cracking is improb- 
able. The maximum limit of width for strips is 15 feet, but 
on pavements designed for several lines of traffic it is better 
to put the joints at the edges of trafic lanes, which will make 
them either 9 or 10 feet apart. 

The weakened plane type of longitudinal joint is used 
when slabs are built full-width-at-atime. It may be either a 
deformed metal plate, set on edge on the subgrade, or a nar- 
row groove in the surface deep enough to assure that if the 
slab cracks, it will crack beneath the groove. 

The deformed metal plate is a piece of sheet steel, usually 
16 gauge, whose width is 2 inch less than the depth of the 
slab. It is bent or “deformed” at the middle so that when 
concrete is cast about it, a groove is formed in the edge of 
one slab with a corresponding tongue fitting into it from 
the other. This tongue and groove not only keeps the slabs 
at the same elevation along the joint but, more important 
still, makes both slabs work together to support loads. If 
the tongue and groove are to function properly, they must 
be held together. Sufficient steel bars are therefore run across 
the joint to prevent separation of the slabs. 

The precautions to be observed with this type of joint are 
that it is set on a straight line or an even curve, that it does 
not cross expansion joints nor stop more than 1 inch from 
them and that it is so securely held to the subgrade by pins 
that it will not be pushed out of line by the concerte. The 
mixerman can help by depositing one batch of concrete s 
that it falls equally on both sides of the plate. 

There is half an inch of concrete over the plate. A crack 
in this concrete normally forms directly above the plate, but 
some engineers prefer to cut a groove in the concrete down to 
the plate. If that is done, the groove must be exactly above 
the plate or the crack will form beside it and spalling will 
result. The groove is best made by an edger having a notch 
that slides along on the plate. 

The groove or “dummy” type of longitudinal joint is made 
by pressing the edge of a long steel bar into the concrete 
following initial finishing, leaving a sulcate that is later filled 
with bitumen. Or the groove may be cut by a wheel pulled 
forward by the finishing machine. In either case, the opening 
must be kept from being filled with mortar by subsequent 
finishing operations. Sometimes that is accomplished by leav 
ing in place temporarily the bar used to make the groove or 
by replacing it with a wood strip. Sometimes the groove is 
immediately filled with a strip of premolded bituminous joint 
filler. Precautions with this type of joint are that it be kept 
straight and that the edges along the joint are not broke: 
loose by removal of strips after hardening begins. 

When the pavement cracks below this groove, the rough 
faces of the crack below the groove act like the tongue and 
groove described above in making both slabs work togethe: 
to support loads. These faces must, therefore, be held to 
gether by tie bars embedded in both slabs. 

When pavements are built part-width-at-a-time, a longi 
tudinal construction joint is formed at the edges of each 
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Joint failure caused by joint faces which are not perpendicular 
to the subgrade. Dowels did not prevent faulting of this joint. 


section built separately. This may be made a tongue and 
groove joint by fastening a wood or metal bead to the side 
forms for the first-built section. When the second section is 
built in contact with the first, the groove formed by this 
bead is filled with a tongue of concrete. This joint also must 
be held together by tie bars. They may be installed by cut 
ting holes in the forms, through which the bars protrude, 
or by bending the bar to form a right angle at its middle 
Then half the bar is embedded in the slab and the other half 
lies longitudinally along the forms and may be straightened 
out when the forms are removed, to be later embedded in 
the adjacent slab. This half of the bar may be temporarily 
cqvered with a paper tube so it can more easily be pried 
loose from the edge of the slab. It should not be disturbed 
until the concrete has hardened and should be carefully 
straightened, as any kinks in it at the joint will destroy its 
usefulness. A pipe 3 or 4 feet long, of such diameter that it 
fits snugly over the bar, is a good straightening tool 

Where a butt longitudinal joint is built, it is essential that 
concrete from the last-built slab does not overhang the hard- 
ened concrete, or ugly surface spalling will result 

For a longitudinal expansion joint, premolded joint filler is 
pinned against the edge of the first-built slab and concrete 
for the abutting slab is cast against it, or a space is left be 
tween slabs to be filled with bituminous material. 

For a plain butt joint, the edge of the first-built slab is 

vered with a heavy bituminous paint or a piece of building 
paper, to prevent bond with the adjacent slab, and the new 
concrete is cast against this separator. Tie bars are not used 
with expansion or butt joints and, for a balanced design, the 
thickness of slab at the joint should be 142 per cent of that 
in the interior portion of the slab. 


1”) a , 1] } " 
(Transverse points will he discussed in the February issue ) 


Specifications for Clay Sewer Pipe 

he American Society for Testing Materials at its 
annual meeting adopted tentative specifications for 
clay sewer pipe, criticism of which is invited from all 
interested parties before their final adoption. They 
are “in effect a tentative revision of, and will super- 
sede when adopted as standard, the present Standard 
Specifications for Clay Sewer Pipe (A. S .T. M. Des- 
ignation: C 13-24), 1930 Book of A. S. T. M. 
Standards, Part II, p. 227.’ Copies may be obtained 
from and criticisms should be directed to E. S. Ran- 
kin, Secretary of Committee C-4 on Clay Pipe, City 
Hall, Newark, N. J. 

he specifications cover: Material and Manufac- 
ture; Resistance to Action of Acids; Crushing 
Strength Tests; Absorption Tests; Sizes, Dimensions 
and Permissible Variations; Workmanship and Fin- 
ish; Marking; and Inspection and Rejection. 
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Following are the essential features of the important articles 
of the month having to do with water works design, con- 
struction and operation and water purification, arranged in 
easy reference form and condensed and interpreted. Pub- 
lished every month to include articles appearing during the 
preceding month. 


AMS are built more frequently of concrete than 
|) of any other material unless perhaps earth. 

The large ones contain such enormous quan- 
tities of concrete as to offer excellent opportunities for 
the use of the most complete labor-saving devices. The 
Madden dam, in the Panama Canal Zone!, will con- 
tain nearly half a million cu. yds. of concrete, and the 
contractor will use a mile of aerial tramway capable 
of delivering 225 tons of gravel per hour, a screening 
plant with the same capacity, a conveyor with a ca- 
pacity of 250 tons per hour; the cement is delivered 
by a pump, the mixing plant has a capacity of 120 cu. 
yds. per hour, the concrete is distributed by an 8-yd. 
cableway bucket (the cableway can handle a 20-ton 
load). Altogether it is perhaps the most modern con- 
creting plant ever constructed. The work was con- 
tracted for $4,048,657. 

“Why Not Steel Dams?” inquires the title of an 
article in the News-Record’. (On the other hand, why 
should we?) Apparently no fixed all-steel dams have 
been built in this country for 25 years, and only three 
before that; although steel has been used for movable 
dams or parts of dams, and for waterproof mem- 
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branes in connection with other materials. Mr. Stanley 
discusses the advantages of steel dams under the heads 
of material, design, efficiency, safety, watertightness, 
construction, permanence, and cost. He concludes that 
they are safe, watertight and cheaper than gravity 
dams when more than 20 feet high. 

Raising reservoir embankments to more completely 
utilize the run-off by increasing storage capacity was 
discussed in a paper before the Institution of Water 
Engineers (England) in December’®. The author de- 
scribed four methods, differing chiefly by the methods 
of treating the puddle wall (core wall). In one case 
the embankment was raised 4 ft., retaining the same 
center and core wall but increasing the up-stream slope 
at the top from 2% to 1 to 1% to 1 and paving it. In 
another case the puddle wall was offset down stream 
about 24 feet, the bank being raised 8 ft. and the up- 
stream slope of 3:1 being continued. In a third case 
an entirely new puddle wall was placed in a trench 
dug through the down-stream side of the old embank- 
ment 75 ft. from the original wall, the embankment 
being raised 25 ft. The fourth example was of a dam 
raised 2.5 ft. by building a concrete parapet wall of 
that height around the inside with a foundation keyed 
into the top of the puddle wall. In all cases, new em- 
banking material is bonded to the old by stripping off 
the top soil and cutting the surface into benches or 
steps, depositing the new earth in 6-inch layers and 
thoroughly compacting each. 

Ground-water supplies are being studied more in- 
tensively as the limits of surface supplies are ap- 
proached and their quality deteriorates. In New Jer- 
sey®, nearly 30 per cent of the water consumed by 
the public is from ground water sources. In 1894 this 
was only 9.5 per cent. Mr. Critchlow presents an out- 
line of the investigation being conducted in that state 
of the sources and safe yields of the several water- 
bearing formations. The wells supplying Camden pro- 
duce more water than any other group in the state, 
and this is believed to be the fifth largest public sup- 
ply in the country. Twenty-five large wells with gravel 
walls, less than 190 ft. deep, have a combined capacity 
of 43 m.g.d. All wells in the state derive their sup- 
plies from sand strata—none from rock. 

Rapid filter hydraulics is being studied by two 
chemists of the Detroit, Mich., Department of Water 
Supply, to determine the laws affecting the loss of 
head of water in passing through a bed of filter sand®. 
So far these experiments have been confined to clear 
water, eliminating any clogging effects. The factors 
most obviously affecting the loss of head are size of 
sand grain, depth of filter bed and temperature of 
the water. These investigators have developed the rela- 
tion: loss of head (in feet) equals .000242 dr 
(69.43—p) divided by S'®® (t + 20.6), in which d 
is the sand depth in inches, r in the rate of flow in 
m.g.d, p is the porosity, S is sand size in mm., and t 
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is Fahrenheit temperature; the value of p being 100 
minus 37.7 w divided by v, in which w is the weight 
of the sand in grams and v is the volume in c.c. 

The purification plant of Saginaw, Mich., is said to 
be “the last word in flexibility” and contain “the 
latest provisions and equipment to soften, filter and 
render tasteless and odorless a hard, turbid, algae- 
laden water into which industrial wastes are poured 
in profusion 30 miles above the intake.’’?* Lime, soda 
ash, carbon dioxide gas, chlorine, and powdered acti- 
vated carbon are used. Among the equipment used 
are paddle-wheel mixers, sludge removal apparatus, 
dry-feed machine for feeding carbon, and chlorine 
equipment. The chemicals cost $12.98 per million gal- 
lons in 1931, power $8.75, labor $14.18 and miscel- 
laneous $4.04; total cost $39.95 per million gallons. 
Of the chemicals, the cost in July, 1932, was $3.95 for 
lime, $2.56 for soda ash, $0.49 for chlorine, $0.28 for 
coke for CO2 and $2.52 for activated carbon. (No 
alum was used.) This totals $9.80, as compared with 
$22.32 in July, 1930, and $13.83 in 1931; the chief 
saving being in lime and soda ash. 

Biological problems vary with different storage res- 
ervoirs, but most have them in varying degrees. ““‘How 
to keep free from excessive plankton growths in stor- 
age waters, filter beds and service pipes” is a problem 
in England as well as in this country. W. Rushton dis- 
cusses the problem?’ as presented in the former coun- 
try; where, however, “no two water undertakings pre- 
sent quite the same problems.” He mentions names 
familiar to American officials, such as Synedra, As- 
terionella (‘terrible for blocking filter beds”), Cy- 
clops, Daphnia, Anabena, Oscillatoria, rotifers and 
hydra. Good aeration and circulation in service reser- 
voirs are advocated to check excessive algae growths. 
The use of algicides should be reduced to a minimum 
by constant supervision of storage areas, and confined 
to parts of the reservoir where algae are concentrated. 

Said J. T. Saunders: “The appearance of an or- 
ganism in overpowering numbers in a reservoir or a 
lake is probably very closely related to the move- 
ments of the water,’’ accumulation of mineral salts 
due to certain conditions of wind and weather, and 
favorable light conditions. It should be possible to 
so conirol the inflow of water to the reservoir as to 
prevent the overproduction of any one organism; as 
by confining the inflowing water to the surface in a 
quick passage to the outlet. 

“The protection of the interior of water tanks, ele- 
vated pressure tanks, stand pipes, etc., against rust 
and corrosion has always been one of the most trouble- 
some problems with which engineers and water works 
officials have had to deal,” said the city engineer of 
Lewistown, Mont.**. Ordinary paints, said he, are 

entirely ineffective, peeling off in a short time. Clean- 
ing and repainting are costly, removing the scale 
generally costing more than the painting; and the 
fire hazard while the tank is empty should be made 
as infrequent and brief as possible. Solving the prob- 
lem by constructing the tank of non-corrosive mate- 
rials seems to be impracticably costly. Oil and pig- 
ment paints or other coatings that must be applied in 
a thin layer are no longer acceptable. 

A 1,000,000 steel reservoir built by Lewistown in 
1922 has been cleaned of rust and painted four times 
at an average cost each time of $1600. In 1930 a 
paint company contracted to clean and enamel the 


PUBLIC WORKS 19 


interior of the tank for $3200 with a five-year guar- 
antee; it cleaned the surface, applied a priming coat 


which absorbed all traces of rust that may have 
escaped the scraping, and on this a coat of bitu- 
minous enamel 1-16 inch thick applied at a tempera- 
ture of 315 degrees. Eight men worked ten days on 
the job. Immediately upon completion of the coat- 
ing water was turned into the tank. 
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A fleet of powerful graders on low cost road construction. 


Construction Equipment for Low-Cost Roads 


Sixth in a Series of Articles on Low-Cost Roads 


REMENDOUS strides have been made during 
ba the past year in better construction of low-cost 

roads. To the increased knowledge available to 
highway engineers regarding the uses of tars, as- 
phalts and asphalt emulsions, there have been added 
mechanical devices that allow the production of roads 
of the highest quality. The smoothness of the finished 
road no longer depends upon the skill of the foreman ; 
it is assured by mechanical devices. And both im- 
proved quality and decreased cost have been made 
possible by the rapid development of equipment for 
properly handling and applying bituminous materi- 
als, for spreading the aggregates, for mixing the 
bitumen and aggregate on the road or in plants, and 
for sweeping, rolling, etc. Some of these developments 
will be described briefly. 

Graders and Maintainers.—For such construction as 
mixed-in-place or retread work, a grader should have 
a relatively long wheel-base, thus keeping the finished 
surface free from waviness and insuring good riding 
qualities. The blade should be somewhat higher than 
for ordinary grading, and so curved and set as to 
secure proper mixing, while being not so low-angled 
as to lose capacity. The power required for this work 
is greater than that heretofore needed for ordinary 
maintenance work. In general, a grader should be 
able to handle a 10 or 12-foot blade, at a reasonable 
rate of speed, when working a mix up to 3% or 4 
inches deep. Pneumatic tires are desirable, as they 
afford better traction, are easier on the equipment, 
and tend to give a more compact final surface. 

Multiple-blade mixers are of special advantage in 
mixed-in-place and retread work, as their use allows 
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mixing of the bitumen and the aggregate, and, in the 
same operation, bringing the mixture to approximately 
the desired cross-section. With such machines, when 
hauled by the larger tractors, as much as two miles of 
road have been mixed twice in a ten-hour day; and 
as much as 200 pounds per square yard of aggregate 
can be handled. 

Graders and maintainers for work of this type 
should be heavy, so as to have stability; have a long 
wheel-base; be equipped with a blade or blades de- 
signed for the work; and have controls operated hy- 
draulically or by other power, thus allowing easy and 
instant manipulation of the blades, and permitting the 
operator to concentrate his attention on the quality of 
the work he is doing. 

The use of such modern equipment is practically 
necessary in order to construct economically smooth- 
riding low-cost roads. 

Distributors —Originally used for surface treatment 
and penetration work, the distributor has become a 
necessary adjunct of all low-cost bituminous road con- 
struction. Precise control of the quantity of bitumen 
applied is necessary in order to secure proper results, 
and to do away with “fat’’ and “lean” spots, “ridges,”’ 
etc. 

Distributors operate either by means of a pump, or, 
in the case of a few models, by compressed air. The 
pump should apply a constant pressure, or there will 
be pulsation and uneven application at the nozzles. 
The pump capacity should be greater than the nozzle 
output in order to insure a full supply to the end noz- 
zles, and it should also be able to handle sluggish 
material from the tank car. Spray nozzles should 
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A modern type of grader suitable for low cost construction. 


have strainers, be easy to clean, non-clogging in de- 
sign, and give an even spray. Heating equipment is, 
of course, necessary. 

The truck on which the distributor is mounted 
should have several speeds—from 6 to 12-—in order 
to operate smoothly at low speeds when on such con- 
struction as penetration macadam; and it should be 
able to maintain road speeds of 35 to 40 miles an hour 
when hauling material. A tachometer—to allow the 
driver absolute speed contro] at rates of 1 to 2 miles 
an hour—is a necessity. For instance, it is not possible 
to detect the difference between speeds of 1 and 1.2 
miles per hour without a tachometer (which multi- 
plies the speedometer reading by 100), yet the dif- 
ference in the amount of bicumen applied would be 
highly important. 

Distributors range in size trom those of 350-gallon 
capacity, suitable for the smaller cities, up to those 
of 1700 gallons mounted on very large trucks. 

Improvements in distributors just announced, or to 
be on the market soon, include the development of a 
nozzle shut-off which will allow the bitumen to be 
circulated in the spray bar before beginning applica- 
tion, and will prevent drip and greatly reduce clog- 
ging; provision for cutting out the tachometer when 
not applying bitumen; and a still better control of 
engine speed. 

Trailers and semi-trailers, as well as supply or 
auxiliary supply tanks, are available for use on long- 
haul work, and greatly increase the capacity of the 
distributor. In many states, programs for 1932 called 
for three times as many gallons per day per dis- 
tributor as it would have been possible to apply in 
1925. 

Tank Car Heating.—Bituminous material which is 
to be applied hot is usually heated in the tank car. 
This has generally been accomplished by steam pipes 
in the car, but only with considerable delay and cost. A 
unit is now in use which draws the bitumen from the 
car, heats it, either returns it to the car or directly to 
distributors or supply tanks. This equipment. which is 
claimed to be able to raise the temperature of a 10,- 
000-gallon tank car 50 degrees an hour, is oil-burning, 
uses a very small amount of water, and is highly 
mobile. 

Portable Conveyors —The small portable conveyor 
has a wide application, and deserves a much wider 
use, in low-cost road construction. Such work in- 
volves a considerable handling of aggregate, which 
can be done quickly and cheaply by low-cost equip- 
ment of this type. 

Unloaders have been developed for unloading cars, 
either by means of an unloading pit or without it, 
though in the latter case some cleaning up is neces- 
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sary, and the unloader must be taken out before 
the car can be moved. The choice between these 
methods will generally depend upon the amount of 
material to be moved and on local conditions. The 
material can be loaded direct into trucks or piled 
into stock-piles. With a 40-foot conveyor, which is 

about the largest size that is easily portable, a 

stock-pile can be built up to a height of 17 or 18 

feet 

A portable conveyor of the trough type will 
carry sand, gravel or broken stone up an incline of 

25 to 28 degrees, and when the belt is equipped 

with low cleats, up a 30 degree incline. 

These conveyors are especially valuable for load- 
ing trucks from stock-piles. If reasonably large 
quantities are involved, a self-propelling bucket ele- 
vator, preferably mounted on crawlers, will pay well 
on the additional investment. Where stock-piles are 
small and some distance apart, a self-feeding bucket 
loader mounted on wheels, so that it can be trailed, 
eliminates much of the difficulty of handling materials 
under these conditions. 

A very important field for the bucket loader is in 
the gravel pit or at the quarry, for handling aggre- 
gates into stock-piles, loading into trucks, or even 
digging into the bank for material. 

Mechanical Spreaders.—This term is a loose one. 
As generally used it may refer to chip, sand or gravel 
spreaders ; 
box spread- 
ers for han- 
dling aggre- 
gate; or 
ipreaders 
tor distrib- 
uting plant- 
mix product 

The sand, 
gravel and 
chip spread- 
ers are avast 
improvement over the hand method of “fanning” 
cover. They deliver clean aggregate, at the place and 
in the quantity desired. Spreader boxes for aggregate 
have been used for many years and are today almost 
standard equipment for placing stone 

Of equipment for spreading hot or cold plant-mix, 
at least four new developments have appeared re- 
cently. One of these operates on a pair of long 
parallel runners; another on wheels and rollers; a 
third on modified crawlers; and the fourth on stand- 
ard steel forms. A long wheelbase is provided on 
the first three, thus eliminating waves and rolls in 
the road surface, and in the fourth the placing of 
the forms secures this necessary end. The runner- 
mounted machine, which has a wheelbase of 26 feet, 
is drawn by a tractor; the others by a gasoline motor. 
All are equipped with a hopper for receiving the mix 
from a truck or a truck mixer. The provision for 
spreading differs, but all of them are capable of 
spreading depths of % or 1 inch minimum up to 3% 
to 6 inches maximum, and in widths of 8 feet up. 
Desired crown and curve banking are obtainable. 
Speeds of 10 feet per minute and up to 25 or 30 
feet are possible, depending on the character of the 
work. 

Road and Plant Mix Equipment. 





The distributor is a most necessary tool 


Recently de- 
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veloped equipment for these types of construction 
was described quite fully in the November issue of 
Pustic WorKks (pp. 24-26). Plant mixes have 
certain advantages where material must be hauled 
in or is obtainable principally from a single pit or 
quarry, whereas the road mix equipment is very 
adaptable to local conditions and is economical and 
speedy where some or all of the old metal on the 
road can be utilized. 

There are two pavers or portable mixers especially 
designed far picking up the aggregate from a wind- 
row in the road and turning it out as finished pave- 
ment material. In fact, one of these mixers is 
equipped with a spreader, screed and tamper, and 
can produce a finished pavement of exceptional 
smoothness in one operation; or the spreader, screed 
and tamper can be disconnected leaving a self- 
propelled road mixer. The machine can construct a 
mile of finished surface, full width, in a working day. 
Developments for 1933 include a half-width paver 
of the same type. 

An interesting development is the use of truck mix- 
ers, originally designed for mixing concrete, for 
turning out bituminous mixtures. Another develop- 
ment is the production of various types of mixers for 
coating aggregates. Descriptions of some recent de- 
velopments in this field appear on another page of 
this issue. 

Mechanical Finishers —The adaptation of mechan- 
ical equipment to the finishing of bituminous pave- 
ments marks one of the most important steps in low- 
cost road construction. A smooth riding surface is a 
prerequisite for any pavement today. 

At least five such finishers are now on the market. 
As an illustration of what can be accomplished with 
their use, on the first 844 miles of-a job in Ohio, there 
were but seven bumps in excess of 4” in 10 feet. 


Various devices are used to secure this smoothness ; 
three of the finishers are designed to ride on steel 
forms as in concrete finishing, while two are not. 
All but one is provided with its own power equip- 
ment, two using a winch and cable in order to over- 
come the slippage on forms kept oiled by the bitumen. 

Uniformity of depth and consistency and the elim- 
ination of surface variations are the primary objec- 
tives in using mechanical finishers; the increased 
yardage of work accomplished per day is secondary, 
though important in that it allows more road to be 
built for the money available. And in this connection, 
developments are now pointing toward a close co- 





Finishing Shoulders True to Line and Grade 
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ordination 
of allequip- 
ment on the 
work, and 
a certain 
standardi- 
zation in 
size of es- 
sential 
es pe 8 
whereby 
full utiliza- 
tion of all 
capacity would be normally obtained, thus furtner 
reducing the cost of construction, and obtaining a 
better balanced organization. 

It may also be found that the slight additional cost 
of using forms, amounting to 1% or 2 cents per 
square yard, may be a worth-while investment from 
the viewpoint of a better riding surface and reduced 
raveling of the edge of the surface. 

Miscellaneous Equipment.—Rollers, brooms, blow- 
ers, trucks, tractors, gravel plants, portable crushers, 
maintenance equipment, and many other items are 
necessities in low-cost road construction. These, too, 
have been rapidly developed to meet construction 
needs. Many of the developments and improvements 
have been overlooked by construction engineers and 
superintendents. 

Of rollers, little need be said. The manufacturers 
of this equipment have kept well in step with the 
needs of the times. Trucks and tractors are avail- 
able in all desired sizes and in makes that have stood 
the test of long and hard wear. Gravel plants and 
crushers capable of delivering the proper kind of 
aggregate are a big factor in modern low-cost roads. 
The small portable crusher has an important place 
where local materials are available, and for rural 
roads. 

Full information concerning any of the equipment 
mentioned in this article will be forwarded upon 
request to the Editor, PusLtic Works, New York, 
N. Y. 





A modern type of roller 





Eighty-Three Tax-Free Towns 


At least 83 towns in 16 states levy no local city 
taxes, but earnings from municipally owned utilities 
are sufficient to meet all expenses of the local govern- 
ment, according to R. E. McDonnell, of the Burns & 
McDonnell Engineering Co. He gives the list of these, 
stating that it has been verified by correspondence 
with the clerks of the several towns. There are prob- 
ably a number not included in this list. 

These towns are small; the largest is Lubbock, Tex., 
with 20,520 population ; the smallest is Randlett, Okla., 
with 257. Twenty-one are below a thousand and only 
five above ten thousand. They are distributed as fol- 
lows: Oklahoma, 55; Kansas, 7; Minnesota, 3; Indi- 
ana, Michigan, Iowa, Nebraska and Wisconsin, 2 
each; and Georgia, Idaho, New Jersey, New York, 
Texas, Vermont, Washington and Wyoming, | each. 

In addition, many cities apply profits from utilities 
to reduction of taxes. Jacksonville, Fla., during the 
past thirteen years has so applied $6,827,355 of the 
revenues from municipally owned utilities; and has 
set aside $2,022,000 for 1933. 
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Shall We Cut Down Essential Municipal 
Services to Lower Taxes? 


Taxes today are several times, on a per capita 
basis, what they were a generation ago. Can they 
be lowered, should they be lowered, and how much? 
To effect this, should the essential municipal services 
be crippled? What would the taxpayers say if they 
were fully informed on the subject? 

Put it to each taxpayer, item by item: “Zo save $4 
a year, would you return to the rough, dirty, ill- 
lighted streets of low-tax days?’ Omitting the mat- 
ter of comfort and speed, it would cost many times 
that for cleaning and repairs to his car. “Zo save $3 
a year would you abandon sewerage and return to 
cesspools, and eliminate the public collection of re- 
fuse?” It would cost several times $3 per year to 
have cesspools cleaned, and the resulting property 
depreciation would pay the sewerage charges for 
years to come; while removal of refuse by private 
scavengers would cost the householders twice as much 
as the more satisfactory public service. Zo save $5, 
would you reduce the fire and police departments to 
the status of thirty years ago?” Fire and burglary 
insurance premiums, or the resulting losses, would 
increase by many times that amount. 

The above figures are based on statistics of the 
Census Bureau for cities of over 30,000 population. 
They do not take into account water supply, because 
that is generally self-supporting; but the recollection 
of the epidemics of disease occasioned by use of im- 
pure water is sufficient to drive from the minds of 
every sensible person any idea that we can go back 
to the days of unpurified river water or the old oaken 
bucket. 

Why taxes were much lower a generation ago can 
readily be understood if we take a look at city condi- 
tions in those years of low taxes. At that time few 
cities had anything better than gravel roadways on 
any but the main business streets, and most of the side 
streets were merely graded earth. They were gen- 
erally dusty and needed sprinkling, but this was done 
by private zrrangement and at private expense, thus 
not appearing in the tax bill. Only the largest cities 
even pretended to clean the streets, and even New 
York’s main avenues carried a coating a quarter of 
an inch to an inch thick of black slime (called face- 
tiously “corporation blacking’’ because much of it 
adhered to the shoes). Dim gas lamps indicated the 
street corners. Only in the largest cities was there” 
public removal of garbage, ashes and rubbish—each 
householder made private arrangements for this, and 
paid for it privately. 

Considerably less than half of the population of 
cities used municipal water supplies, and the water 
furnished in all but a very few cities was in its 
strictly natural condition—mud, sewage, alkalinity, 
iron, odor and taste were common. Less than a quar- 
ter of the city population was served with sewers; 
the rest used outdoor privies or cesspools which were 
cleaned periodically at the owners’ expense (or over- 
flowed into the gutters); and there were no sewage 


treatment plants. Municipal health service was al- 
most unknown, and typhoid killed ten times as many 
as it does now. Jails, poorhouses and public hospitals 
were constructed and run under conditions that today 
would not be tolerated. Comparatively few children 
advanced to the high school grade, and no school 
buildings approximated in elaborateness those to be 
found in most cities today. 

There are two more factors to be considered. ‘The 
first is, that wages and salaries were only about a 
half or a third of what they were in 1931, and prices 
generally and the cost of doing work, both public 
and private, were correspondingly lower; and, while 
taxes were lower, so also were private incomes, and 
the percentage of these required to pay taxes was not 
materially less than it is today. The other factor is 
that the percentage of the population living under 
municipal conditions was much smaller than now, and 
estimating the per capita cost of these conditions on 
the basis of the entire population of the country (as 
do most of the recent comparisons in tax discussions) 
made this cost correspondingly small. 

And in those days of low taxes, the taxpayer got 
much less value for the tax dollar than he does today. 
Public seivants then were less intelligent, industrious, 
conscientious and honest than they are today and 
not so well trained. We do not mean to imply that 
further economies can not be effected; they can be 
and are being, and every effort should be made to 
continue this work; but the saving possible is rela- 
tively small. 

Economies can be effected by combining adminis- 
trative departments, eliminating political dead wood 
and graft, and generally improving efficiency; but 
that administration which, in order slightly to reduce 
taxes, cripples the functioning of the city’s public 
works and services, or fails to keep them up to the 
needs of increasing population, will fee] the wrath 
of its citizens as soon as they realize that, for every 
dollar of taxes saved by cutting down public service, 
they must spend two or more for private substitutes 
which will be less—generally much less—satisfactory. 





Smaller License Fees for Old Cars 


Mississippi charges a smaller license fee for old 
cars than for new ones, under the present automobile 
license laws. The reduction-on a motor vehicle reg- 
istered prior to April, 1932, is 10% and on one reg- 
istered prior to April, 1931, 20%. 

There are too many old and dangerous trucks and 
automobiles on the road today. Of course, the gaso- 
line tax is needed for highway construction, but it 
should not be collected at the risk of highway safety. 
And if a 20% reduction in license tax is the de- 
termining cost factor in operating an automobile, 
what about the ability of that owner to carry lia- 
bility insurance. 

Hard times are no excuse for filling the roads with 
motor vehicles that long ago should have been rele- 
gated to the junk pile. 











Application of Truck Mixers and Mechanical 
Spreaders to Concrete Road Construction 


Definite economies are accomplished by new equipment, which is also 
adapted to widening and to bituminous construction. 


ITH the paving mixer as the proverbial “‘neck 

of the bottle” governing production on con- 

crete roads, the yardage which a contractor 
may lay without the use of additional units depends 
upon the allowable time cycle of mix which varies in 
the several states. In those states where a minute and 
a quarter and a minute and a half mix is required, 
the penalty on daily prodvction is severe; and where 
the contractor strives for more rapid progress with the 
use of a second paver mixer and crew, there is, of 
course, a necessary further duplication in organiza- 
tion in that a separate set of foremen, fine graders, 
form setters, finishing crew, etc., is required. 

Application of the truck mixer to highway work 
offers the opportunity to concentrate a greater daily 
yardage at one point of the work and secure the ad- 
vantage of this increased yardage without the penalty 
of duplication in foremen and organization. On a road 
job where increased daily production is required, a 
few extra men on the fine grade, a slight addition to 
the form crew, and the same finishing machine and 
finishing crew can usually handle an increased pro- 
duction amounting to 40% to 50%. Under such cir- 
cumstances, unit costs should be materially reduced. 

The contract completed in Massachusetts on the 
Worcester-Boston Pike by B. Perini & Sons of Fram- 
ingham, Mass., offers an excellent example of the use 
of truck mixers. This was a 62-mile job built in six 
10-ft. lanes requiring approximately 50,000 cubic 
yards of concrete. The plant set-up was near the cen- 
ter of the job, about one-half mile off the right of 
way, at which place the contractor opened a gravel 
plant and produced his own material. 

To reach the daily production desired by the con- 
tractor there would have been required a minimum of 
three 27-E Pavers, located at different points on the 
job, each outfit requiring its supervisory organization, 
equipment and personnel. The contractor, having had 
experience the previous year in using truck mixers 
with an improvised concrete spreader, chose ten 5-yard 
Jaeger side discharge truck mixers mounted on spe- 
cial Mack six-wheel trucks, and a newly developed 
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Jaeger mechanical spreader capable of handling and 
spreading, for one or two-course work, five cubic yards 
of concrete each minute and a half. 

The accompanying photographs show the general 
operation of the mixers and spreader and the follow- 
ing job data give some of the important time elements 
of this operation. 

A large bin equipped with a weighing hopper suf- 
ficient to charge a 5-yard batch of aggregate was set 
up to provide one sand and two gravel sizes. A Jaeger 
water measuring tank controlled the charge of water. 
Cement was brought into the yard in L. C. L. bottom 
dump containers, unloaded from the car with a crane, 
dumped directly into a hopper and elevated and 
weighed by a Fuller-Kenyon air system. The average 
time cycle of a 5-yard truck in and out of the plant 
was three minutes. The average speed of the trucks 
to and from the point of delivery was fifteen miles an 
hour on the grade and twenty miles an hour when run- 
ning on the finished slab. 





The Finisher at Work 


The road was a two course “Sheet Concrete” type 
with 7” base, a layer of thin burlap and then 2” of 
top of a richer mix. The use of a machine for carrying 
the burlap roll necessitated two concrete spreaders, one 
ahead for laying base and one back of the burlap ma- 
chine for spreading top. Had the usual type of two- 
course reinforced road been built, one spreader would 
have had sufficient capacity for handling both base 


*and top courses. 


The concrete spreader took five yards of concrete 
from the truck mixer in approximately one and one- 
half minutes and conveyed the concrete by short belt 
to the center of the machine where it was discharged 
on a right and left hand spiral conveyor mounted in 
conjunction with a strike-off plate with vertical ad- 
justability so that, during operation and without de- 
lay, the change from base to top could be quickly 
made. The forward speed of the concrete spreader on 
base ranged between 18 and 24 feet a minute and on 
the 2” top between 40 and 50 feet per minute. The 
actual discharge time of the mixer averaged one 
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minute and fifteen seconds. The spreader was oper- 
ated by a two-man crew consisting of one operator 
and a second man who stepped from the spreader to 
the truck mixer as it arrived at the job to control the 
rate of discharge. The truck traveled down the road 
with the spreader as this machine progressed, perfect 
synchronization between the truck and the spreader 
being readily obtained. 

Manipulating the concrete by this method, only one 
finishing machine was required behind the second 
spreader to keep up with the progress made on the 
work. 

5531 Feet of 10-ft. Slab in 11% Hours 


The daily production naturally varied with the 
length of haul from the plant. The maximum dail) 





Paving on a Sharp Curve 


run, which was governed by the capacity of the crane 
serving the bin, yielded 5531 feet of 10-ft. slab of 9” 
uniform thickness, a total of 1540 cubic yards, with a 
maximum haul of three miles round trip, and a mini- 
mum haul of one mile round trip during the 11% 
working hours. Nine Jaeger truck mixers were used 
in this operation at the beginning of this run and 
seven at the end of the day. 

No water pipe lines were used on this job, the 
sprinkling of the subgrade being accomplished with 
a tank wagon with a perforated pipe, swung in at 
right angles, which wetted the subgrade in accord- 
ance with the specifications. A similar unit was used 
for wetting the slab during the curing period. 

As previously described, the required quantity of 
water for the batch was discharged into the truck 
mixers at the plant and, at the same time, each mixer’s 
wash water tank, carrying a definite quantity of wa- 
ter, was filled. As the discharged truck mixer left the 
spreader, the helper on this machine opened the wash 
water tank, a definite amount of water was run into 
the drum, and slow revolving of the drum during the 
return trips kept it clean for successive batches. This 
definite quantity of wash water was deducted from 
the standard charge at the plant and, thus, a perfect 
control of the water-cement ratio was obtained. 

The truck mixers used were capable of discharging 
from either side of the truck. The concrete spreaders 
were also adapted to take concrete from either side, 
but, on this work, it was so planned that throughout 
the thirty-nine miles of 10-ft. slab, the discharge from 
the driver’s side of the truck was maintained. 

B. Perini & Sons, prior to the completion of this 
work, obtained a contract for building 7}2 miles of 
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Widening a Highway 


concrete paving on the Sunrise Highway, Long Island, 
New York. This comprised two 20-ft. roads and one 
44-ft. road, and totaled approximately 75,000 cubic 
yards of concrete. This being emergency work, the 
Government had specified the use of four paving 
mixers or equivalent capacity in Truck Mixers, to- 
gether with suitable mechanical spreaders. This same 
plant, with some additional units, is now operating in 
Long Island. 


Advantages of Truck Mixers 


Ihe advantage of truck mixer operation lies in the 
ability to concentrate a large daily output at one point, 
utilizing one set of supervisors for all operations. The 
requirement for perfect mixing of concrete in a truck 
mixer is approximately 40 revolutions of the drum, 
requiring a time element of about four minutes which, 
for 90% of any job, is always available due to the 
length of haul. Widely diversified tests have demon- 
strated the quality of the concrete produced by this 
method. Similar studies of the operation of the Jaeger 
mechanical spreader prove that the concrete so spread 
maintains a uniformity far in excess of that obtained 
by present day hand spreading. Further, the efficiency 
of the mechanical spreader, whether it be on 4%” or 2” 
slump concrete, materially increases the hourly ca- 
pacity of the finishing machine 

Further advantages of truck mixers, as applied to 
half-width construction, are: Cheaper subgrade costs; 
less overrun because of greater subgrade accuracy; 
quicker resumption of operation after rain since trucks 
are not on finished grade; the ability to start work 
close to the plant and obtain early estimates where the 
cost is less; no “neck of the bottle’ governing produc- 
tion; heavier load factor on equipment; saving in gen- 
eral overhead due to quicker completion of the job; 
elimination of pumps and water lines; greater mobil- 
ity of the equipment, not only in movement from job 
to job, but because a fleet can be split for the handling 
of two separated smaller jobs; and, finally, the adapta- 
tion of the units not only for slab work but for cul- 
verts, bridges, basins and general commercial con- 
crete work. 

The adaptation of truck mixers to long haul work 
has been questioned because of the necessary invest- 
ment in truck mixer units to handle sufficient concrete 
at the greater distances. There will be offered to the 
contractor this year a quickly portable and economical 
plant for the transfer of batches transported in stand- 





26 PUBLIC WORKS 


ard batch trucks to the truck mixer so as to materially 
reduce the number of truck mixers on long hauls. The 
availability of such a portable transfer unit materially 
widens the opportunity for the use of truck mixers on 
highway work and allows their advantages to be ob- 
tained by the contractor at a material saving in in- 
vestment. 
Widening With Truck Mixers 

For the past two or three years, the application of 
truck mixers to widening work has been steadily grow- 
ing and they appear to be the ideal units for handling 
concrete for the two and three-foot widening which is 
becoming general in many states. In conjunction 
therewith, there is illustrated a spreader box, into 
which the mixer discharges to facilitate the spreading 
of this concrete. In the case of exceptionally long hauls 
on this class of work there will be available a smaller 
transfer unit as above described, so that the invest- 
ment in truck mixers may be reduced and the variable 
for daily yardage made up by the use of standard 
batch trucks. 

Considerable economy has been effected by the use 
of small size truck mixers for the miscellaneous struc- 
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tures on the job—bridges, culverts, basins, etc.— 
whether or not the main slab is laid with a standard 
paving mixer. 

While, in the use of the smaller units for road wid- 
ening and for structures, the end discharge truck 
mixer can also be used to advantage, the side discharge 
unit is usually better fitted for this work; and for the 
building of slab in conjunction with the mechanical 
spreader, the side discharge unit is by far the most 
advantageous and the most readily handled, since it 
can be kept off the grade and its point of discharge 
is four to five feet closer to point of deposit, thus in- 
creasing the range of distribution. 

At the present time the mechanical spreader equip- 
ment is available only for the narrow widths of road, 
10 to 12 feet, but with the advantages inherent in 
single lane construction, it is doubtful if a spreading 
unit of greater width will be required in the future. 

The next broad application of the truck mixer to 
paving will undoubtedly be in bituminous work, where 
they will be employed to handle repairs and main- 
tenance, which in the past have been taken care of by 
smal] mixers operated by the highway departments. 





Waterworks Improvements 


There is hardly a city or village in Ohio where 
improvements to the existing waterworks systems are 
not needed. Extensions and reinforcements to the 
water distributing system are needed in almost every 
city and village as evidenced by the poor pressure 
existing every summer or during a fire. Elevated 
tanks or reservoirs to store water on the distributing 
system are needed to relieve pumping peaks and to 
provide better pressures. 

There are about 400 municipalities in Ohio served 
by public water supply systems. About 100 of these 
municipalities supply to their consumers water which 
has an objectionable iron content that causes staining 
of plumbing fixtures and makes the water undesirable 
for laundry purposes, and these municipalities need 
iron-removal or combined iron-removal and water- 
softening plants in order to deliver a satisfactory 
product to their customers. More than two-thirds of 
the water works in Ohio deliver a water that is too 
hard for domestic uses, and these municipalities need 
water-softening plants. At many cities and villages 
important improvements are needed to remedy defects 
which constitute hazards to the safety of the water 
supply furnished to the public. 

At the present time there is an increasing interest 
in the construction of public works to help solve the 
unemployment situation. Water works improvements 
offer a much better investment than most of the un- 
profitable and in many cases unnecessary projects 
which have béen carried on during the past year to 
provide labor for the unemployed. From the stand- 
point of construction costs, the present time is more 
favorable for the construction of improvements than 
any time since 1913. 

The financing of waterworks improvements depends 
on local conditions. A few municipalities have a sur- 
plus in the waterworks fund which can be used for 
improvements, but most municipalities would have to 
sell bonds to finance any extensive betterments. Even 
with the limits established by statute on the amount 
of bonds that can be issued, many municipalities have 
considerable leeway to finance waterworks improve- 
ments without the necessity of submitting the ques- 


tion to a vote. 


Can Be Made at Low Cost 


Where bonds cannot be issued and where the in- 
terest. and sinking fund therefor cannot be obtained 
without embarrassment to other necessary municipal 
activities, the financing of improvements by “water- 
works bonds” should be considered. Such bonds are 
secured against water revenues and not against the 
tax duplicate. The Reconstruction Finance Corpora- 
tion is ready to loan money for self-liquidating proj- 
ects, and loans for waterworks improvements have al- 
ready been granted in Ohio to Conneaut and San- 
dusky. Frequently existing rates are sufficient to pro- 
duce the necessary revenues to pay for such loans. In 
some cases an increase in the water rates of a few 
cents per thousand gallons would be sufficient to 
finance the improvements. The improved service or 
the improved quality of the water delivered to the 
consumers would justify the slight increase in water 
rates. 

Municipal officials would do well to consider that 
now is the time when water improvements can be in- 
stalled at lowest costs, that now the labor required 
would receive the most benefits, and that means of 
financing cam be provided. Municipal officials are 
therefore urged to look over their waterworks systems 
and to undertake needed improvements at this time. 
(Ohio Health News.) 





Taxes, Direct and Indirect 


According to a statement made elsewhere in this 
issue, at least eighty-three towns assess no taxes, but 
all their expenses are paid by profits from operation of 
the municipally owned utilities. 

And who pays those profits? The users of the utili- 
ties, most if not all of whom are tax payers. They do 
not call them taxes, but the effect on the pocket-book 
is the same. Or is it? In one case the basis of pay- 
ment is the amount of taxable property owned; in the 
other, the extent of the use made of the utilities. To 
some, the difference would be little; to the non- 
property owner it would be a lot. 

We wonder who the citizens of those eighty-three 
towns think is paying for running their governments 
—Santa Claus? z 
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City of Hamilton, Ont., Canada 
Buys 10 International Trucks 
for New Garbage Disposal Project 


HAMILTON, Ont., Canada, is under way with 
a new, efficient, modern garbage disposal project 
that promises to solve the garbage problem for 
this city. The central feature of the project is the 
incinerator plant, the design and construction 
of which permits new standards of economy in 


garbage disposal. 


New economies are also assured in the collec- 
tion and haulage of the city’s garbage. This work 
is entrusted to 10 International Model A-4 
Trucks fitted with special garbage bodies of 5 
cubic yards capacity. The fleet is shown above 
on the dumping platform of the plant. These 
trucks are hauling three times the tonnage of 
garbage per week as compared with the old 
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method of collection, and are effecting a saving 
of 40% in cost of operation. 


Other communities anxious to reduce munic- 
ipal hauling costs can profit by following Ham- 
ilton’s example. International Trucks have re- 
peatedly proved their thriftiness in municipal 
and industrial service. The nearest of 188 Com- 
pany-owned branches in the United States and 
Canada, or an International Truck dealer, will 
show you cost data on the various models and 
invite you to compare these figures with the 
operating costs of any or all other trucks of simi- 
lar size and capacity. 


Catalogs, specifications, prices, and other data 
will be sent on request. 


INTERNATIONAL HARVESTER COMPANY 


606 So. Michigan Ave. 


OF AMERICA 


(Incorporated) 


Chicago, Ilinois 


Ds led. Sle 
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For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 51 
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INDIANA Leads all States 
in Miles of Paved Roads 
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an exceptionally low cost of U. S. postal 








and parcel delivery. 

Many hundreds of miles of these roads 
were constructed with Standard Asphalt 
Road Oil and Stanolind Cut Back Asphalt. 


Roads constructed with Standard Asphalt 
Road Oil and Stanolind Cut Back Asphalt 
can be built not only at a low cost, but 
because of their durability and resistance 
to traffic wear, can be maintained at a 








very small expense. 


STANDARD OIL COMPANY 


(Indiana) 113 
gio South Michigan Avenue Chicago, Illinois 











1932 State Highway System of 
INDIANA 


HARRY G. LESLIE, Governor 






Indiana State Highway Commission 
Albert J. Wedeking, Chairman Robert B. Boren, Vice-Chairman 
Arthur P. Melton Arthur H. Sapp J. J. Brown, Director 
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Dense aggregate emulsi- 
fied asphalt road mix, 
after four years of service. 
Finished thickness 3 inches. 
Aggregate graded %-inch 
to ton. with 40% passing 
10-mesh; 4% gal. per sq. 
yd. asphaltic oil primer and 
2 gals. per sq. yd. emulsi- 
fied asphalt. (State High- 
way near Fallon, Nevada) 













Asphalt Emulsions in 
Low Cost Road Construction 


By C. L. McKesson, V. L. Ostrander and F. X. Kern 


Mixed-in-Place Construction Using Emulsified 
Asphalt 


ERY excellent papers by George E. Martin and 

Bernard E. Gray, describing construction prac- 

tices in mixed-in-place surfaces, appeared in the 
September, 1932, issue of Pusitic Works. These ar- 
ticles, however, were limited, respectively, to the use 
of tar and cut-backs, and road oils, as binder mate- 
rial. 

The use of emulsified asphalt is becoming increas- 
ingly popular and it will, therefore, be ci general in- 
terest to know in what details construction practices 
differ from those described, when emulsified asphalt 
is used. 

Two Types of Mixed-in-Place Surfacing 


There are two distinct types of mixed-in-place sur- 
facing in popular favor, the coarse aggregate type 
and the densely graded aggregate type. Between these 
two types the engineer usually makes selection based 
on the kind of aggregate available, or on his personal 
judgment as to relative desirability. Emulsified 
asphalt is extensively and economically used in both 
types. 

Coarse Aggregate Road Mix 

Coarse aggregate road mix, sometimes referred to 
as “retread,” involves the use for the body of the 
pavement of aggregate ranging in size from a mini- 
mum of about ¥%-inch to a maximum screen size of 
1% to 2%4-inches—in no event, of course, exceeding 
the thickness of the finished surface. 


The stages of construction are as follows: 


1. Prepare foundation and apply tack or prime 

coat, if necessary 

Spread and level coarse aggregate 

Apply slow-setting emulsified asphalt with a 

pressure distributor. 

4. Mix by turning stone once or twice with suitable 
mixing equipment. 

5. Shape aggregate to the proper cross-section and 
roll. 

6. Spread keystone, then broom-drag and roll 

7. Spread first penetration application of emulsi- 
fied asphalt,—preferably of the quick-setting 
type. 

8. Spread stone chips, broom-drag and roll 

9. Spread final application of emulsified asphalt. 

10. Spread a light cover of fine stone chips or coarse 
sand and roll to a finished surface. 


wh 


Curing between operations is not necessary when 
emulsified asphalt is used and the completed sections 
are often built and opened to traffic the same day. 


Densely Graded Aggregate Type 


In general, the same aggregate and same construc- 
tion practices are used as those described by Mr. Gray. 

Where more than 15% passes a No. 10 sieve and 
2% or more passes a No. 200, it is desirable to wet 
the aggregate prior to the application of the emulsi- 
fied asphalt. Prior to the first application of emulsified 
asphalt, it is frequently desirable and economical to 
prime the aggregate with an asphaltic oil having a 
viscosity (Furol) at 122° F. of 35 to 65, at the rate 
of about % of a gallon per square yard per inch of 
finished thickness. 
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The emulsified asphalt, to be suitable for this work, 
must be very slow-setting. A suitable emulsion will 
not break when one part, by volume, of Portland 
cement is stirred into and mixed with two parts, by 
volume, of emulsified asphalt. 

Mixing should be carried on as rapidly as possible 
and sections laid out which can be mixed within two 
or three hours with the equipment available. The mix- 
ing equipment described by Mr. Gray is suitable for 
use with emulsified asphalt. 

After mixing, the material is laid out with blades 
or maintainers and rolled, after which it may be 
opened to traffic. 

A seal coat of % to % of a gallon of emulsified 
asphalt and a cover of stone chips should be applied 





Applying emulsion with pressure distributor 


after the surface has been under traffic for a week or so. 

Mixing is very difficult in cold weather, and in 
order to secure the best results this type of surfacing 
should be constructed before the first of September. 

Rain is not detrimental during mixing operations, 
and in this respect emulsified asphalt differs from light 
asphaltic oils or cut-backs. When these latter materials 
become wet, after having been mixed, it is necessary to 
allow them to dry in windrows before 
laying for compaction under traffic. 
Serious delays frequently result. As no 
volatile oils are present in emulsified 
asphalt mixtures, there can be no dan- 
ger of their being sealed in the finished 
roadway. 

After compaction under traffic and 
rolling, emulsified asphalt densely 
graded aggregate surfaces are as hard 
and tough as asphaltic concrete—— 
C. L. McK. 





Asphalt Emulsion in Penetration 
Type Construction 

OR use in penetration work, an 

emulsion should be relatively quick 

breaking, and of as high viscosity as is 

consistent with ready penetration into 
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the aggregate and with spraying by usual pressure 
sprayers. A higher penetration test is permissible 
than with hot material. The amount required is the 
same as for hot asphalt, roughly one gallon per square 
yard per inch of depth. For depths greater than 
3 inches, the rate of pour may be reduced somewhat. 


Aggregates and Their Characteristics 


As with other binders, clean aggregates are essen- 
tial for first class work. Dust films may be washed off 
by sprinkling with water, though it is better to avoid 
them if possible. Absorptive aggregates will require 
heavier applications than non-absorptive ones. This 
may be offset by sprinkling with water prior to pour- 
ing. As in any other asphalt work, the harder the 
aggregate the greater its durability under heavy traf- 
fic. However, where the difference in cost is material, 
and where softer aggregate will carry the traffic, it is 
entirely practicable to get suitable penetration of the 
emulsion into such aggregate and secure quite satis- 
factory results. 

Emulsified asphalt may be used on relatively moist 
aggregate or on wet subgrade without disadvantage. 
In fact, a slightly moist condition of either metal or 
subgrade is an advantage. Standard English penetra- 
tion practice requires light sprinkling with water 
shortly prior to applying the emulsion. Our own prac- 
tice has not shown this to be necessary although it is 
frequently helpful. Emulsions should not be applied 
during a rain nor when it is apparent that rain will 
occur within a very short time, but excellent results 
are possible even though there be a fine mist or drizzle 
falling during application. An English rule is to the 
effect that pouring should be stopped when it rains too 
hard for men to work. 

It is essential to keep in mind the necessity for re- 
ducing the voids in the larger sizes by filling with 
clean chips before pouring. If this be done it is prac- 
ticable to use any sizes of stone within reason and 
secure good results. In general, stone from 1” to 2%” 
is proper for courses 2%” to 3” rolled depth. The 
voids are closed down with chips before pouring. 
Chips are from 4%” to 5g”, sometimes separated into 
two sizes for particularly fine finish. 

There are plenty of examples of excellent results 
under moderate traffic using crusher run aggregate 
with dust and chips screened out, and with the usual 





Covering second application of Bitumuls with fine stone chips. 
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Spreading coarse rock with tractor and blade insures smooth riding surface 


precautions against segregation. Such aggregate rolls 
together tightly, requiring very little closing of voids. 
The chips are used in keying and cover for seal coat. 


Thin Penetration Surfaces 

There are many occasions when a less thickness 
than 234” or 3” will be satisfactory. A large mileage 
of low cost road is being built today with 1” to 144” 
surfacing. This naturally requires smaller stone sizes. 

Penetration construction of such tops on gravel or 
other low cost bases offers exceptional! possibilities. The 
base should be shaped and smoothed to proper cross 
section. It may be made nearly 100 per cent perfect 
in these respects if a little care is used. With the base 
so prepared, top course stone is placed very smoothly 
and very fast by means of mechanical spreaders, so 
that a half mile to a mile daily is easily completed 
with one crew. Emulsion is applied in usual penetra- 
tion manner in two applications each covered with 
proper size chips. 

An important feature of such work is the extremely 
low requirement for equipment. One or two inexpen- 
sive chip spreaders, a roller and the distributor con- 
stitute the whole outfit. Power bladers for spreading 
are also economical and speed up the work. A moder- 
ate volume of traffic may be carried through the work 
without difficulty and the sequence of operations is so 
close that any individual section is entirely finished 
within an hour or so. 

Resurfacing Old Pavements 

Resurfacing old pavements of maca- 
dam, concrete, brick, etc., is easily and 
successfully handled by penetration 
methods. Depths may range as desired, 
the principles and operations remaining 
the same as for new construction. The 
stone may be levelled by bladers to in- 
sure smoothness in the same manner as 
for road-mix work except that the level- 
ling is done prior to pouring the emul- 
sion. 

Generally such resurfacing is done 
over pavements that have become un- 
even and somewhat distorted through 
long use. In such cases the inequalities 
in the depth of newly spread stone may 
cause unequal compaction under the 
roller and still leave minor depressions 
in the rolled stone. These depressions 
are satisfactorily removed by lightly 





The broom drag is necessary to secure best results in surface treatment. 
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scarifying or lightly dragging with a 
spike tooth harrow, after first consoli- 
dation, and then re-rolling. This is a 
simple operation when the roller is 
equipped with a scarifier. Frequently 
in such resurfacing it is desirable to 
remove gross irregularities in the old 
pavement by preliminary patching. 
Where the crown of the old pavement 
is to be modified it also may be best 
done by a preliminary operation of the 
same nature as the general recapping. 
Generally this requires a thin feather- 
ing near the center of the road or along 
the edges of the repair. To avoid ex- 
cessive quantity of emulsion along the 
thin portions, the nozzles are spaced at 
wider intervals on the spray bar or smaller size jets 
are used to reduce the rate of pour. 

It is nearly always desirable in resurfacing work 
to prime the old surface with about 1/5 gallon of 
emulsion before placing the new stone to insure bet- 
ter adhesion to the old surface. 

There is today considerable mileage of abandoned 
street car tracks to be covered. When it is desired to 
cover only the track area and not the full width of 
street, the work may be feathered down paper thin at 
the edges, giving a safe, smooth riding repair. It is 
remarkable how effectively emulsion will adhere to 
the steel rail heads and how thinly it may be feathered 
out with 4” chips or coarse sand. 


Varieties of Surface Finish 

Many variations in surface finish are possible to 
meet differing conditions. The surface may be left 
with large size stone showing, as some desire for high 
speed surfaces in the open country. Or it may be closed 
up more tightly for a finer texture of finish yet with 
the metal taking the wear and still entirely non-skid. 
Or, through proper selection of cover and by proper 
manipulation, it may match sheet asphalt. Colors may 
be had where desired, as in tennis courts, paths, or 
driveways by using green, red, white or other avail- 
able colored coverings. There are many instances 
where it is desirable to secure at once a clean tightly 
bound surface free from any loose particles, Such in- 
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stances are airport runways, hangar floors, warehouses 
and area ways. It is only necessary to remove all ex- 
cess cover and give a light final pour of emulsion with- 
out cover to secure this type of finish. 

This is an abstract of a paper at the Tenth Annual 
Asphalt Conference by Mr. Ostrander of The Shell 
Eastern Petroleum Products Co. 





Emulsified Asphalt in Surface Treatment 


« ¢ C’URFACE treatment” consists of an application 

of bituminous material to a suitable base, and 
covering with a layer of sand, gravel, slag or stone 
chips in sufficient proportions to take up the bitumi- 
nous material and form a protective covering for the 
base. Any type of road which furnishes a base strong 
enough to carry the loads to which it will be subjected 
is suitable for surface treatment. 

Preparation of the Surface 

The first step is always that of bringing the road- 
bed to a proper contour and to insure a good riding 
surface. 

There are two general types of surfaces adaptable 
for treatment: 1. Compacted surfaces, such as will be 
found on previously treated roads, gravel or macadam ; 
and 2, loose or unbound surfaces, such as are found on 
roads with traffic-bound surfaces. 

Before treatment with emulsified asphalt, the sur- 
face must be thoroughly cleaned by means of broom- 
ing and flushing with water, if necessary, in order to 
remove all surface dirt. The loose type of surface that 
cannot be cleaned thoroughly by brooming should first 
be given a priming coat, lightly covered with aggre- 
gate, dragged and rolled to bond the loose material 
on the surface. 

Types of Treatment 

Surface treatments may be divided into two types: 
Single treatment and double treatment. 

Single Treatment: The single treatment is used on 
a hard, durable surface in need of sealing to protect 
the surface and prolong its life. This consists of apply- 
ing emulsified asphalt to the surface, in quantity 
varying from % to % gallon per sq. yd., depending 
upon the nature of the surface to be treated; then cov- 
ering with clean, hard stone, gravel or slag, 3@” to 
34”, in a quantity proportional to the amount of emul- 
sion used, or approximately from 15 to 40 pounds per 
sq. yd. of surface. The surface is then rolled, or broom- 
dragged and rolled. 

Single treatments are used not only as a seal or 
protective covering, but also to provide a non-skid 
surface on highways that were previously smooth and 
slippery. 

Double Treatment: The double treatment is used 
principally where the surface is not thoroughly com- 
pacted. The first application on such types of roads, 
generally referred to as a priming coat, is from %4 to 
4/10 gallon per square yard. After the application of 
this prime coat, from 10 to 20 pounds of aggregate per 
square yard is applied to assist in stabilizing the loose 
base material. The surface is then rolled, or broom- 
dragged and rolled. 

The second application of emulsified asphalt, of 
Y% to % gallon per square yard, depending upon the 
character of the surface to be treated, is covered with 
aggregate 34” to 34”, the quantity proportional to 
the amount of emulsion used, or approximately from 
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15 to 40 pounds per square yard of surface. The sur- 
face is then rolled, or broom-dragged and rolled. 


Double surface treatment is also applicable to other 
surfaces than described above; but when used on a 
thoroughly compacted road or surface, it is generally 
referred to as an armor coat and not as a surface 
treatment. 

Emulsified asphalts have certain advantages for sur- 
face treatment work. They may be applied on either 
moist or dry surfaces; this feature eliminates waiting 
for materials or surfaces to dry before the application 
is to be made. There is no softening action of the base 
from the application of the emulsion; this permits its 
use on sheet asphalt and all types of surfaces. Emul- 
sion treatments will not bleed. 


Equipment and Costs 

The equipment necessary in surface-treatment com- 
prises only a pressure distributor, stone spreader, 
broom drag and roller. 

The cost of surface treatment varies considerably, 
depending upon the delivered costs and quantities of 
the various items used in the treatment. Costs vary 
for each particular job and location. However, for 
practical purposes, surface treatments, based on the 
above methods, will cost from 6 to 20 cents per square 
yard, or $600 to $2,000 per mile, depending upon the 
type of construction employed.—F. X. K. 


Clarifying the Ruhr for Public 
Consumption 


The Ruhr river is used as a source of water by the 
towns in its valley and by three districts outside it, 
which withdrew about 150,000 million gallons for con- 
sumption in 1929. In dry periods this is more than 
the flow of the river, which has a water shed of 1700 
square miles, and storage reservoirs on the upper 
reaches and tributaries are drawn upon. 

As about 1,500,000 live on the area drained by the 
river and discharge their domestic and trade wastes, 
more or less purified, into it, the pollution is so 
great that extreme measures are necessary for treating 
the water before it is withdrawn from the river as well 
as after. All sewage is supposed to be treated, but 
some enters untreated in time of storms, and sudden 
flushes of trade wastes temporarily upset treatment 
plants; therefore the self-purification of the river must 
be stimulated. 

For this purpose it has been planned to build eight 
dams in the river, forming a series of lakes in the 
river which will act like sedimentation basins. Two of 
these lakes have been constructed and a third was 
begun but discontinued when the depression struck. 
In one of these, the Hengstey, the water is raised 15 
feet and the fall used for power. Two streams meet 
here, one carrying large quantities of acid ochre water 
from iron works, the other strongly alkaline from 
paper mills. These precipitate sludge in the lake, 
which is dredged out. The scenic surroundings are 
beautiful and the lake is used for bathing, boating 
and general recreational purposes. The power plant 
uses superfluous night current to pump water from the 
lake to a reservoir on the hill, which is used to furnish 
power for the day’s peak loads. 
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HOW ARE YOUR 35'-YEAR PAVEMENTS? 


PUBLIC WORKS 


Chicago’s Ridge Avenue (Brick-Paved 1897) is in 
excellent condition, says its engineer, Walter A. Shaw 


A. Shaw, young engineer, design- 

ed and supervised building the 
brick pavement on Ridge Avenue, 
Chicago, between Devon and Howard 
Streets. The base was well compacted 
broken limestone. 


| ee years ago, Walter 


Chicago has since become a world 
center. Automobile traffic has come. 
Lake Michigan’s swift-changing cli- 
mate has been ruthless. 


Today, still engineer for the park 
district, Mr. Shaw views that early job 
with satisfaction. It is still in excel- 
lent condition. 


He briefly describes the serv- 
ice of this pavement as follows: 


Inset 

Walter A. Shaw 

Below 

Ridge Avenue, -Chigago 


, « 
~* _* 


“In the early days there was heavy 
traffic over this street—coal trucks in 
particular. In recent years it has carried 
heavy automobile traffic. Many times 
the pavement has been opened and re- 
placed for repairs of water, gas and 
sewage service. 


“Yet after 35 years it is in excellent 
condition and apparently good for many 
more years.” 


* * * 
It takes brick to produce paving 
records like Ridge Avenue. It is the 
pavement that withstands weather as 
well as traffic during the long life 
every pavement ought to give the tax- 
payers. 


Specify brick on new pavements 
and on resurface jobs. 








NATIONAL PAVING BRICK ASSOCIATION + 1245 NATIONAL PRESS BUILDING * WASHINGTON, D. C. 
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27th ANNUAL MEETING 
National Paving Brick Association 
DETROIT, JANUARY 17-18 
The Public is invited to Jan. 18th sessions 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 51 


See everything—meet every- 

body in Detroit on these 

dates, RR and hotel rates 
have been cut for it. 


Also Attend 


Highway & Building Congress and 


ANNUAL ROAD SHOW 


DETROIT, JANUARY 16-20 
20 National Conventions will participate 
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Emulsified Asphalt in Mixed-In-Place 


Construction 


By A. D. MacCallum 
Field Engineer, The Barber Asphalt Company 


vin IXED-IN-PLACE” as applied to road 

M construction is a term describing the me- 

chanical mixing of a mineral aggregate 

and a bitumen such as an asphalt emulsion directly 

on the road-bed or road base as contrasted with the 

pre-mix method where the aggregate and bitumen are 
mixed in a plant and hauled to the job. 

The asphalt emulsion is usually delivered to the 
railroad station nearest to the job, and transferred 
to a pressure distributor; or if the work in hand is 
within 75 miles of a plant where the asphalt emulsion 
is produced the emulsion is often loaded in pressure 
distributors in the plant and hauled direct to the job. 
In addition to the pressure distributor, about the only 
equipment required is a road grader or disc harrow 
and a roller. 

It is, of course, necessary that the base be properly 
drained and that it have sufficient strength to support 
the wearing surface. Holes, ruts or depressions in t 
old road should be repaired by patching with a mix- 
ture of clean mineral aggregate and asphalt emul- 
sion, thoroughly tamped in place and allowed to set 
and properly bond to the base. 

If the base is in such condition that it will not be 
economical to patch, it should be scarified and new 
material added where necessary; and then reshaped 
and thoroughly rolled. The surface should then be 
swept so that all dust is removed and the surfaces of 
the mineral aggregate are exposed but not dislodged. 

Following the preparation of the base a priming 
coat of road oil is applied, and when the latter has 
cured, the coarse aggregate, consisting of 114” to 1” 
stone, is spread evenly to allow for a finished thick- 
ness of 2”. This may be spread direct from trucks 
with tail gates adjusted or by spreaders. It is then 
leveled by a road grader or maintainer, followed by 
hand leveling where necessary, so that there is a uni- 
form depth of 2”. 

Cold asphalt emulsion is then applied by means of 
a pressure distributor at the rate of one gallon per 
square yard of surface. Immediately after the first 
application of emulsion, the aggregate is thoroughly 
mixed by a doubling disc harrow or by blading with 
a road grader, preferably of the motor driven type. 
The mixing blades should be so adjusted as to thor- 
oughly agitate the entire mixture but extreme care 
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should be taken not to disturb the base. The mixture 
must be kept at least 18 inches from the sides of the 
road when mixing, and care should be taken to pre- 
vent admixture of earth or foreign matter. 

After thorough mixing, the coated aggregate is 
spread to true crown line and grade by means of the 
grader. The coated and spread aggregate should be 
allowed to set for 3 to 6 hours, or longer if necessary 
to permit the emulsion to cure before the rolling is 
done. Since atmospheric temperature and humidity are 
factors in the length of time required for curing, it 
will be found that less time will be required in hot, 
dry summer weather than in cool, damp weather. 

When the mixture has properly cured, it should be 
rolled with a power driven 10-ton roller. If the rolls 
are moistened with water or mopped with kerosene it 
will prevent adherence of the mixture, but an excess 
amount of wetting material should be avoided. 

After the mixture has received its initial rolling, an 
intermediate aggregate consisting of broken stone, 
passing a 34” screen and of which not more than 15% 
will pass a 44” screen and be retained on a 10 mesh 
sieve, is then uniformly spread over the surface so 
as to fill completely the voids in the surface of the 
rolled mixture. Approximately 20 pounds per square 
yard will be sufficient. The use of excess material 
should be avoided, the surface being broomed if neces- 
sary to insure this. The surface then should be thor- 
oughly rolled, starting at the sides and proceeding 
gradually toward the center, uniformly overlapping 
each preceding trip and thoroughly covering the en- 
tire surface with the rear wheels of the roller until 
there is no appreciable movement of aggregate under 
the wheels of the roller. If any irregularities develop 
during the rolling they should be corrected by the 
addition of a patching mixture, such as was recom- 
mended for patching holes in the base, and these areas 
should be rolled to a true surface and crown. The road 
should be allowed to cure for approximately 24 hours 
before the second coating is applied. 

The second application of asphalt emulsion is ap- 
plied in the same manner as the first, but at the rate 
of 0.4 to 0.6 gallon per square yard. Immediately after 
this application the surface should be covered with 
fine aggregate which will pass a %” screen and not 
more than 25% will pass a 4” screen and be re- 
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Rugged: -Reliable Modern 


That the Buffalo-Springfield Roller really has extra 
years of service built into it, is a fact that becomes 
readily apparent upon close inspection. Nothing that 
specialized manufacture considers desirable, or that 
the most exacting buyer demands, is lacking. 


Aside from the incorporation of the latest worth-while 
features, these rollers are fabricated with strength, rug- 
gedness, and in consequence, with long life ever in 
mind as a major consideration. 

Built in every practical weight and size, steam 


and motor driven, three-wheel and tandem. Scari- 
fier and other attachments optional. 


Write for illustrated booklet 


THE BUFFALO-SPRINGFIELD ROLLER CO. 
Springfield, Ohio 


Buffalo-Springfield 
ROLLERS 
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HOTEL ADELPHIA 


CHESTNUT AT 13™ ST. 






7, 





=a) 








| __ FRENCH RESTAUKAN | 





| EACH ROOM WIIh BAIF 















[i [he Tbe ah 


- COFFEE GRIL 














| Ss ROOF GARDEN 













400 were 
CO 


e DOUBLE 


NMooIuNnu7Ta 





fagcrorr ian —— SINGLE a 


PHILADELPH HIA 


ADELPHIA HOTEL CO. 
DAVID B. PROVAN Managing Director 
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DI ETZ 
«iii F LOODLIGHT 


Wes 


At low cost an equipment of Dietz 
Economy Floodlights will solve your 
problem of lighting for emergency 
night work on sewers, water mains, 
highways, or around buildings. 










The same high standards of quality 
and durability which characterize 
other Dietz lighting devices are built 
into this Floodlight. It sheds a pow- 
erful, wide angle light and is fitted 
with hyperbolic reflector, chromium 
plated, with a 100-watt, 115-volt 
bulb (user can substitute a 32-volt or 
220-volt bulb if desired). The body 
is of steel, black enameled, with 
cadmium-plated door rim, base and 
mounting nuts. It is water-proof and 
weather-proof. 





















Order through your Supply Dealer 


Circular on request 


R. E. DIETZ COMPANY 


NEW YORK 
Makers of Lanterns for the World 
FOUNDED 1840 


















For latest ca‘alogs—consult the classified inDUSTRIAL LITERATURE section, beginning on page 51 
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What’s Superior 


about this Distributor 





have a display at the A.R.B.A. 

Road Show that explains clearly 
the points that make the Littleford 
Pressure Distributor superior. Look 
for our booth under the LB sign and 
let us tell you why this Distributor 
heats bitumen faster and prevents cold 
weather delays. If you can’t attend the 
Road Show, write to us for complete 
information. 


LITTLEFORD BROS. 
452 E. Pearl St., Cincinnati, Ohio 


Look for this Sign 
at the Road Show 
Booth No. 129. 
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3° SELF-PRIME 
CENTRIFUGAL 


100% automatic priming at lifts over 
25 ft.,; heads up to 60 ft., 5 h. p. gas 
or electric power; wght. only 400 
Ibs.; Timken equipped. One of a 
complete line. Get our 1932 prices. 


The JAEGER MACHINE Co. 


400 Dublin Avenue Columbus, Ohio 





When writing, please mention puBLIC works 
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tained on a 10-mesh sieve. Approximately 25 pounds 
per square yard only will be required. The surface 
should then be broom dragged, rolled twice lightly 
and then finished by again rolling, after which it 
should be allowed to set for approximately 12 hours. 

A third application, or seal coat, of asphalt emul- 
sion is then applied, using 0.3 to 0.5 gallon per square 
yard. Immediately after this application the surface 
should be covered completely with a thin uniform 
layer of fine aggregate. After the seal coat has been 
allowed to set for one or two hours the surface should 
again be rolled to thoroughly imbed the aggregate 
and the road can then be thrown open to traffic. 





Getting Truck Plows Out of Snow Drifts 

L. L. Lowry, County Engineer, Cresco, Ia., offers 
the following suggestion for meeting a difficulty that 
sometimes arises in snow removal: 

“Often a truck with snow plow will become ‘skew- 
geed’ between the high snow banks when bucking 
large drifts and it is a difficult job to get straight- 
ened out in order to back up for another push. If 
the operators will carry a couple of pieces of bridge. 
plank 3” x 12” about 8 feet long and when the truck 
becomes angled between the banks, place these planks 
on edge between the snow bank and the bottom of 
the wedged tires, the wheels will slide along the 
planks instead of pushing farther into the bank and 
the truck will straighten out while backing up a 
few feet.” 





Contractor Moves Bituminous Plant in Fast Time 


Beginning the dismantling of his bituminous mix- 
ing plant on Friday morning, a Minnesota contractor 
was weighing materials on a new contract 65 miles 
away by noon Monday. The weight of the plant was 
70 tons, yet only 3% days were consumed in disman- 
tling, transporting, and setting up. Such mobility is 
of great value, considering the relatively short work- 
ing season. This particular plant was of the Blaw- 


Knox (Madsen) type. 





Aid for Sanding Icy Pavements 


Pennsylvania highway practice offers useful sug- 
gestions for applying calcium chloride to sand that 
is to be scattered on icy pavements. 

Prepare an approximately 35% solution of cal- 
cium chloride by adding about 100 pounds of crystal 
or flake to 13 gallons of water (giving about 19 
gallons of mixture). After stirring thoroughly to 
make the solution uniform, pour it slowly over the 
pile of sand or cinders until it is completely incor- 
porated. This retards the freezing of sand or cinders 
in the stock pile and makes it more readily penetrate 
the surface of hard ice. 





Accelerating Swamp Fill Settlement by 
Explosives 


In the New Jersey method, preliminary shooting 
along the path of the road breaks the surface mat. 
After this, charges are placed on the surface of the 
marsh and carried down by the weight of the added 
fill. After these charges are fired, final settlement is 
usually accomplished, though additional “shoulder 
shooting” may be required. The success depends 
largely upon the liquefaction of the marsh material. 

In the Minnesota method, preliminary shooting 
breaks the mat and prepares a trench for the fill mate- 

















ASPHALTS 


for ROOFS and ROADS 


Read Oils and Cut-backs 


All made from selected 
SMACKOVER (Arkansas) CRUDE 


Physical properties and quality equal to 
the best Mexican Asphalts 


Quotations furnished in drums or insulated tank cars. 


MACMILLAN PETROLEUM CORP. 


EI Dorado, Arkansas 
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TRAOE MARK 


CONTRACTORS EQUIPMENT 
Asphalt Heaters 
Surface Heaters 
Paving Tool Heaters and Tools 
Hi-Speed Trailer Tool Boxes 


DISTRIBUTORS IN PRINCIPAL CITIES 
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MONARCH 


STANDARD and HEAVY DUTY 
REVERSIBLE BLADE SNOW PLOWS 


General Purpose Speed Plows— 
Adaptable for Attaching to Any 
Standard Make of Motor Truck 
From One Ton Capacity and Up 
Manufactured by 
MonarcH MANUFACTURING COoMPANY, INC. 


East Front STREET 
WILMINGTON, DELAWARE 
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SOCONY BRAND 


ASPHALT PRODUCTS 


Standard Cut-Back Surfacing Asphalt. 
Standard Asphalt Binder A for surface treatment. 
Standard Asphalt Binders B & C for penetration work 
(Asphalt Macadam). 
Standard Paving Asphalt 51-60 and 61-70 Penetration 
for the mixing method (Asphaltic Concrete). 


Standard Cold Patch Asphalt for all types of patching. 
Standard Refined Asphalt for sheet asphalt paving. 
Standard Asphalt Joint Fillers. 

Standard Waterproofing Asphalt. 









Specifications and all other particulars furnished on 
request. 


STANDARD OIL COMPANY 
OF NEW YORK, INC. 


A SOCONY-VACUUM COMPANY 
26 Broadway 
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INDUSTRIAL LITERATURE 


of materials and equip- 
ment handled by our ad- 
vertisers can be easily 
ordered by number from 
the classified list begin- 
ning on page 51. 
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STERLING 


oA NnOUunces 


A Complete Line of Heavy 
Duty Diesel-Powered 
Truck Models 


Supplementing their present line of specialized Sterling 
Chain and Enclosed Drive Models for all types of heavy 
construction work, Sterling now offers this wide range of 
chassis powered by 4 and 6-cylinder Diesel motors. 
Fuel costs can be reduced from 60% to 90% by the use 
of these new Sterling-Diesel units. It will pay you to in- 
vestigate this proven advantage of greater economy. 


Write or wire for full details cither 
to the Sterling Branch or Dealer in 
your territory or direct to the Factory. 


STERLING Motor Truck CoMPANY 








ee 











For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 51 
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WILLIAMSPOR 
WIRE ROP. 





FOR THOSE TOUGH JOB: 
You'll cut plenty of cost out of those jobs if you use 
Williamsport the wire rope with the reprtation for 
uniformly high quality. Paying more for wire rope 
than Williamsport asks is just an extravagant waste 
of money. Get our prices; send us your specifications 
and tell us of your problems. We can and will help 
you. 


WILLIAMSPORT WIRE ROPE COMPANY 


Main Office and W orks: WitviaMsport, Pa. 
General Sales Offices: 122 So. Micui1can Ave., CHICAGO 





ASPHALT PLANTS 


PORTABLE, 
STATIONARY, RAILROAD, 
SAND DRYERS 


Either Direct Heat or Internal Flame 


The 


J. D. FARASEY MFG. CO. 
CLEVELAND, OHIO 
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He GENERAL EXCAVATOR COMPANY 
MARION. Ouro, USA 
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most convenient and 





best eeepestes location 


. AT THE EDGE of TIMES SQUARE 
... but a few steps from Broadway, 
| within walking distance of theatres, shop; 


.. The 


Woodstock offers a location of unexcelled 


and principal buying centers . 


convenience for the visitor to New York 
City. And in addition there is unusual 
restfulness and charm about The Wood- 
stock ...in both public rooms and the 
large, airy, guest accommodations. 


Popular priced restaurant. 


SINGLE ROOMS and BATH from $2.50 
DOUBLE ROOMS and BATH from $4.00 


Special weekly and monihly rates 
upon application. 


HOTEL WOODSTOCK 


127 WEST 43rd STREET, NEW YORK CITY 
Under KNOTT Management 
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For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 51 
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rial. After fill has been added, charges are placed 
under the shoulders or by the sides of the fill. The 
blast compresses and displaces the swampy material 
and allows the fill to settle to the hard bottom. The 
combination method consists of shooting a center 
trench and two outside relief trenches. Fill is added, 
after which a deep shooting is made through the fill 
to the right and left of the center line. 


But before proceeding with any of these methods, it 
is most desirable to make a subsurface survey of the 
marsh and to prepare a profile. The methods of doing 
this work, the equipment to be used, and the type and 
amount of explosives required are given in consider- 
able detail in two recent booklets which, although 
issued by explosives manufacturers, contain informa- 
tion of real value to explosive users, and which are 
available on request to the Editor of Pustic Works, 
New York, N. Y. There are also available some data 
on costs, based on 1931 Minnesota experiences. 





Asphaltic Limestone Pavements on Black Base 
(Continued from page 11) 

least a thousand feet ahead of the laying of asphalt, 

was handled with a sub-grader. 

The black base and surface course mixtures were 
spread with spreader boxes and finished with a stand- 
ard 20-foot Ord finishing machine. To spread the 
black base only the front screed, with adjustable 
strike-off plate, was used. For the surface course 
both screeds were used, the front one being set slight- 
ly higher than the rear. Three 10-ton rollers—two 
tandem and one three wheel—were used to compact 
this mixture. Top was spread in the morning until 
about 10 o’clock and black base the rest of the day 

A very smooth riding surface was secured on this 
work, which was attributable to the use of the finish- 
ing machine; to an experienced “back surface” crew, 
who corrected any variations in the surface course 
left by the finishing machine; and to the fact that the 
three experienced and competent roller operators 
were given assistance by constant straight edging 
during the period of rolling. The continuous use of 
the 10-foot straight edge immediately after the first 
rolling aided the roller operators in correcting minor 
variations and allowed the “back surface’ crew to 
correct greater variations, which the rollers could not 
remove, while the surface course mixture was still hot. 

The asphalt mixing plant on this project mixed the 
39,000 tons of mixture required for this work in 69 
days. One-ton batches were mixed and the average 
hourly output of the plant over the entire job was 
51.74 tons per hour. 

The asphalt plant used was a Model A Simplicity, 
manufactured by the Simplicity System Co., Chat- 
tanooga, Tenn. The rollers were all Buffalo Spring- 
field, and the subgrader was manufactured by Lake- 
wood. Blaw-Knox and Heltzel steel forms were used. 
The asphaltic limestone was furnished by the Ala- 
bama Asphaltic Limestone Co. 

One point of particular interest on the black base- 
asphaltic limestone surface course jobs laid in Ala- 
bama is the fact that headers or curbs have never 
been used. The edges of the pavement, thougn un- 
protected, show no breaking or disintegration. This 
is unquestionably due to the toughness and stability 
of asphaltic limestone mixtures. It is also of interest 
to note that the State has reduced the thickness of 
black base this year to 3”—making a total thickness 
of asphaltic limestone surface and base of 4/2”. 
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Blading a thin cold lay Alabama asphaltic 


limestone seal coat on road mix in Tennessee 


Use Fluxed Asphaltic 
Limestone Seal Coat 


Neo Low in Cost because materials have 

been cheapened but Low Cost because 
qualities peculiar to Fluxed Limestone Rock 
Asphalt allow its use on Road Mix in an eco- 
nomical and successful manner. 


Asphaltic Limestone is impregnated through- 
out its structure with native asphalt. Pores of 
asphalt in the surface of each crushed particle 
result in tenacious adhesion of the fluxing as- 
phalt. Not only is the mixture tough and mallea- 
ble it is extremely durable for it is unaffected 
by moisture. 


Fluxed Asphaltic Limestone is a finished cold 
lay mixture. It is the easiest of the cold mixes 
to handle. |t can be spread as thin as 12 Ib. per 
sq. yd. with a grader. The surface secured has 
that granular non-skid texture peculiar to cold 
lay Alabama Asphaltic Limestone surfaces. 


Reduce your maintenance costs and extend 
the life of your Road Mix by protecting it with 
a thin, long life covering of Fluxed Alabama 
Asphaltic Limestone. The cost is very little. 


Make Your Road Mix a High Type 
Low Cost Pavement 


Write us for information 


ALABAMA ASPHALTIC LIMESTONE COMPANY 
Liberty National Life Building 
Birmingham, Alabama 





When writing, please mention PUBLIC WORKS 
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Sanitary 
Engineering 


Water Supply — Sewerage — Refuse 
Collection and Disposal—Sanitation 


Shallow Wells Lined With 
Corrugated Pipe 


Ten shallow wells 36 inches in diameter were built 
by Beloit, Kans., in 1932, using corrugated culvert 
pipe for well lining; Colby and St. Francis, in that 
state, having previously used this material and found 
it satisfactory. Two 6-foot sections of 36-inch Armco 
corrugated pipe were used for each well, sunk until 
the top stood a few inches above the surface, and then 
covered with a concrete cap provided with a removable 
cast iron cover. The ten wells are connected to a 2-inch 
centrifugal pump, from which a 2-inch pipe line car- 
ries the water to a settling basin. It is estimated that 
the ten wells are producing at least 300 gallons a 
minute. 

The lower pipe of each well was perforated on the 
crests of all the corrugations with a V-shape die which 
formed a lip, as many holes being made as possible— 
approximately a thousand in each well. The pipe was 
then protected with an asphaltic coating. A hole slight- 
ly larger than the pipe was excavated two or three feet 
deep and the pipe stood vertically in it. A man inside 
the pipe continued digging, the dirt being removed in 
a bucket by means of a derrick. Lead pigs were hung 
from the top of the well to sink it; ten, more or less, 
being sufficient for this purpose. When the first 6-foot 
length had been sunk, the second was attached to it by 
means of a standard connecting band 12 inches wide. 
The total labor cost for installing and connecting the 
ten wells was $1,140.03. 





Sewage Gas Perfumed at 


German Plant 


Erfurt, Germany, has a population of about 140,000, 
which is served by a system of combined sewers, only 
about two-thirds of the population, however, being 
provided with water closets. The sewage, which is 
principally domestic, averages 48 g.p.d. per capita of 
population. The sewage is clarified in Imhoff tanks; 
and in 1931 an aeration plant was installed for fur- 
ther treatment of half of it. 

After being screened and passing through a detri- 
tus tank, it flows through eighteen Imhoff tanks with 
average detention period of 110 minutes, reduced to 
30 minutes during storms. Half of the Imhoff effluent 
passes to the new aeration tank 260 ft. long by 100 
ft. wide and divided by longitudinal walls into six 
double channels, each channel consisting of two semi- 
circular channels 8 ft. wide and carrying 7.7 feet 
depth of sewage. This tank gives a detention period 
of six hours for a flow of 34 million gallons a day, 
which ordinarily passes down one channel and back 
through the next and so on through the six channels. 
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Section of aeration channel at Erfurt 


In this tank there are 54 paddles attached to hori- 
zontal axles just above the water surface, which re- 
volve at the rate of 10, 13.5 or 17 revolutions per 
minute to mix the sewage with the air above and pro- 
duce a spiral motion in the channels. Each paddle con- 
sists of 40 wooden battens 6% ft. long and about 2 
in. wide. The paddles are divided into four groups, 
each driven by a 30 h.p. electric motor. The current 
consumption is 8, 15 or 23 k.w., depending on the 
velocity. The paddle shafts are carried by corbels ex- 
tending from one side of each channel and spaced 
about 8 ft. apart. 

Four sedimentation tanks receive the aerated sew- 
age, each about 33 ft. square with hopper bottoms and 
30 ft. depth of sewage. The sewage enters at one 
corner through a pox inlet extending 10 ft. below the 
surface, and leaves by a weir which extends 16.5 ft. 
each way from the corner diagonally opposite. The 
effluent is run through a small fish pond to demonstrate 
its purity. The sludge is pumped from the bottoms of 
the hoppers to a circular sludge digestion tank 66 ft. 
diameter with a maximum depth of 42 ft. and a sub- 
merged cover. Gas is collected, freed of sulphated 
hydrogen, perfumed, and passed through a meter to a 
gas holder of 53,000 cu. ft. capacity. The sludge enters 
the tank through a pipe which discharges it vertically 
upward above the surface under the gas dome so that, 
in falling onto the surface of the liquid, it may pre- 
vent the formation of scum in the dome. Hot water 
introduced at the bottom of the tank prevents the tem- 
perature falling below 77° F. The gas is used to oper- 
ate an engine which drives a generator of 167 k.w. 
capacity. 





Paint for Inside of Standpipes 


Gentlemen: 


In your issue of April, 1932, I find a list of fourteen kinds 
of paint tested for painting the inside of standpipes. In some 
respects our experiences in Battle Creek, Mich., lead us to 
think that these results of 100 days’ exposure of the paints 
mentioned are correct; but, after an experience of 45 years 
with a standpipe 18 ft. diameter and 75 ft. high, we believe 
that some of the paints we have used would not give the 
results described in that article. 

The test described gave red lead and linseed oil an average 
rating of 93.3%, coal tar paint, 86.9%, asphalt emulsion 
(plain) 85%, hot bituminous coating 98.9%, thick plaster 
coating 84.8%, elastite 89%, aluminum paint 88.4%. 

Our experience with red lead would go to show that, un- 
der our conditions and using water from Goguac lake (a 
body of water with about 1 sq. mi. area and a maximum 
depth of 70 to 80 ft.) red lead paint is good for only two 
to three years. Plates within 10 to 15 feet of the bottom 
of the standpipe were pitted with small corrosions from 1/32 
to Ye in. deep. (The bottom ring of plates is in. thick) 

We have used several kinds of paint and the parties fur- 
nishing most of them seemed unwilling to state their exact 
composition but we believed that the majority consisted more 
or less of asphalt and the others of coal tar. None of these 
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*Mr. Allen’s com- 
plete report will be 
sent you promptly 
on request. ... 


230 Park Avenue, New York, N. Y. 


INDUSTRIAL CHEMICAL SALES CO., Inc. 
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DROPS OF WATER 


Little grains of Carbon 


"Twenty drops of water make one gram. 


Roy M. Allen, *Microscopist of Bloomfield, N. J., reports a count of 


4 prominent commercial carbons as follows:— 


Carbon B had— 6,110,000,000 partictes per gram. 

Carbon A had—23,760,000,000 = 

Carbon C had—38,000,000,000 o as = 
AQUA NUCHAR had—92,500,000,000 s Pane 


One cubic foot Yy has 6 square feet of surface, but divided into 
1,728 inch cubes, it has 72 square feet of surface. 


Surface contact is the only way activated carbon can attack and 
adsorb impurities which cause taste and odor in water. The more sur- 
face the more adsorption. 





As the General attacking an unseen allen you want the largest and 


strongest force you can command, at your disposal. AQUA NUCHAR 


furnishes that army. dinar 


Think of it—92 billion, five hundred million particles per gram of 
carbon. Try to compute the particles per 100 Ibs. or per ton. It’s too 
big a number for us to write—away beyond our comprehension. 


AQUA NUCHAR fights the battle of freedom from taste and odor 
trouble for you, and does it better than other carbons, because its phys- 
ical makeup leaves it in finely divided particles for complete dispersion 
and low in density for long suspension, whereby the maximum physical 


contact is maintained. 


Our Technical Staff is at your disposal, and widely scattered ware- 


house stocks are readily available for quick delivery to you. a) ; 


Vall 205 W. Wacker Drive, Chicago, Ii. 
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Visit Our 

Latest 
Installation 

TCHINGS 4 

a HITCI : Coatesville 

SUPER-FRAME Penn. 
GLASS COVERS Remmington, 

‘ : Vosbury 

For Sludge Drying Beds ond Gof, 
and Spray ouses. Engineers 





Send for our Engineers’ Folder 
Call on us for plans and specifications 


Hitch G 


ELIZABETH, N. J. 

















USE 
MINERALEAD 


For Jointing Bell and Spigot 
Water Mains 





Easy handling, ingot form—Impervious to moisture—Absolute uniformity 
—Easy melting—Rapid pouring—No caulking—Less initial leakage— 
Bell holes unnecessary—A saving in cost of material and labor. 
Write for Catalog 
THE ATLAS MINERAL PRODUCTS COMPANY 


of Pennsylvania 
MERTZTOWN PENNSYLVANIA 


Established 1892 
G-K Sewer Joint Compound 








Water Filters and Filtration 
Plant Equipment 


for Domestic and Industrial Service 





SWIMMING POOL FILTERS AND RECIRCULATING 
PLANTS 





EQUIPMENT FOR SEWAGE TREATMENT PLANTS 
AND PUMPING STATIONS 


We serve as skilled contractors to furnish and install the complete equip- 
ment, piping, ete., in all forms of water and sewage plants. 


ROBERTS FILTER MFG. COMPANY 
640 COLUMBIA AVE. DARBY, PENNA. 











STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various styles, 
sizes and weights. 


MANHOLE COVERS 
WATER METER COVERS 
ADJUSTABLE CURB INLETS 
GUTTER CROSSING PLATES 
VALVE AND LAMPHOLE COVERS 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


All Kinds of Gray Iron Castings 























SOUTH BEND, IND. 
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lasted longer than two or three years, at the end of which 
time most of them had lost almost all of their elasticity; but 
even so they furnished a very fair protection, as shown by 
the fact that the standpipe is still in use and probably will 
be for several years to come. 

After the standpipe had been in use for thirty or forty 
years a contract was given for painting it, with a guarantee 
of results for three years on the outside and seven years on 
the inside. The paint was a bituminous substance which this 
contractor had used at a number of places where it was re- 
ported that it had lasted a little more than three years. On 
the outside the paint was put on uniformly quite thin with a 
brush, with appearance evidently considered; but on the in- 
side the paint was fairly poured on and five barrels was used, 
the surface being left rather rough, but it was apparently 
effective. Like the ordinary paint we had used previously, 
it seemed to harden, especially in cold weather, and we feared 
it was going to lose its elasticity (except at the rivets, where 
nearly all the paints we have used have shown some elasticity 
after the paint had been removed with a knife to a depth of 
4 in. or more.) But after this paint had been on for seven 
years it was found that the elasticity was still so great that 
in — weather one could penetrate it easily with his finger 
nail. 
Aluminum paint has never been tried on the inside of the 
standpipe but it is now painted with aluminum on the outside. 
We were loath to try it there because we feared its bright 
color would show discoloration in a short time but it has 
now been on about two years and is still in excellent condi- 
tion and I am inclined to think that we may paint the inside 
with aluminum when the present paint has lost its efficiency. 

I hardly see how hot bituminous coatings could be used 
on the inside of a standpipe, especially if the coating was not 
very thick, but if it could be done in a reasonable time and 
with reasonable expense, putting it on hot would certainly 
add greatly to its efficiency. 

We are now using well water in this standpipe and have 
seen no indications of the results experienced when using lake 
water, which was often filled with algae and other products 
of quiet water, especially in hot weather. 

It seems to me that further investigation of this matter 
would be desirable. and it would be very acceptable if water 
works superintendents with any experience in standpipe paint- 
ing would give their views. and if those who have the insides 
of their standpipes painted would investigate more thoroughly 
as to the constituents used by their painters. 

W. W. BRIGDEN, Supt. and Engr., 
Battle Creek, Mich. 

(We second Mr. Brigden‘s request for information on this 
subject, and will be glad to publish the experiences and con- 
clusions of others.—Editor.) 





Air in English Sewers 


Prof. J. S. Haldane, in a paper before the Insti- 
tution of Gas Engineers (England) discussing ‘Gases 
Met with Underground” said: 

“In the water of sewers oxidation is, of course, oc- 
curring rapidly, and in a modern sewer, with its egg- 
shaped cross-section, the water is always running 
rapidly, so that it is kept oxygenated, and hardly 
any evil-smelling products are formed. The ventilation 
is also well cared for, and is much helped by the fact 
that the water is more or less warm. As a consequence 
there is but little contamination in the air of any 
ordinary sewer. 

“I spent many happy and interesting days in in- 
vestigating sewer air. One conclusion from the inves- 
tigation was that, as might be expected from the fact 
that bacteria cannot jump out of the water, there 
are very few bacteria in the sewer air, and such as 
are present have nearly all been carried in from the 
dusty air of the streets.” 

This confirms investigations made in this country 
years ago but which were not accepted by the English, 
who continued to build expensive contrivances in all 
house connections and various sewer ventilators to 
prevent deadly sewer gas from entering house drains. 
Some cities still persist in requiring householders to 
go to this unnecessary expense. 
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Water Supply for the Chicago World’s Fair 


Construction of a pumping system that will supply 
28,000,000 gallons of water a day to the buildings 
and grounds of Chicago’s 1933 World’s Fair is rap- 
idly approaching completion. A total of 13 miles 
of water pipe will be required for this system, which 
utilizes water from the mains of the city of Chicago. 
In addition to the water pumping system, a sewage 
pumping system to meet the requiremens of 1,000,000 
persons a day is being installed, with four pumping 
stations located on the grounds. Other general utili- 
ties including electrical power, the construction of 
roads and paths, storm sewers, illumination, painting 
are being provided for. 





A Flexible-Joint Outfall Sewer 


Last year Washington, Mo., laid a sewer outlet in 
the Mississippi river with the end six feet below low- 
water level and raised above the river bed by a saddle 
of creosoted wood. For this purpose 160 feet of 10- 
inch cast iron pipe was used, flexible joints being ob- 
tained by using Double Simplex river crossing pipe, 
made by the American Cast Iron Pipe Co. This joint 
is bell-and-spigot of special design in which tightness 
with flexibility is obtained by use of a rubber or 
“Thiokol” gasket forced into place by bolts. 

By taking advantage of low water in the river, five 
16-foot joints were laid dry in a trench in the river 
bed. The other five were jointed together above water 
while supported along the side of a sand barge, which 
was anchored with one end on the river bank. Fifty 
feet of trench had previously been excavated under 
the water, and the pipe when jointed together was 
lowered into place. At one point, however, it was 
found to be held up by an obstruction, discovered to 
be a part of a tree. In order to clear this obstruction, 
the entire five joints were raised again and the outlet 
shifted about 15 feet horizontally without remaking 
the joints. The contractor, Stiers Bros. Construction 
Co., of St. Louis, used ten men, who did the entire 
job, including excavating the trench, in about four 
hours. A less number of men could have been used 
but the contractor wished to be sure the job would be 
finished in the short time available. 





Cold, Soft Well Water Replaces Unsatisfactory 
Rain Water 
(Continued from page 12) 
control. The overall efficiency of this unit is 68%. 

A third well was then drilled approximately 1000 
ft. from well #2 to a depth of 54 ft. and of the same 
general construction. This well is equipped with a 
Layne deep well turbine pump, General Electric mo- 
tor, and both remote and hand control. This well 
produced on test 425 gallons per minute with a 
pumping level of 40 ft. The overall efficiency is 65%. 

The average temperature of the water obtained is 
44° F. and the average hardness 37.7 parts per mil- 
lion, only about one-fourth as hard as the water of 
Lake Michigan which is considered relatively soft. 
The bacteria count, according to the Wisconsin State 
Board of Health is 0 at 37°. The water is unquestion- 
ably one of the finest in the state—it requires no treat- 
ment, is cold, and ample is quantity. 

The entire installation was made and engineered 
by the Layne-Northwest Company, Milwaukee, Wis- 
consin. Edw. J. Rogers, vice-president and chief en- 
gineer, and C. J. Ogran field manager. 
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SIMPLEX 


Venturi Type Meters 
Effluent Controllers 
Filtration Plant Gauges 


Water Works Specialties 








© 
Sim 
Recording WRITE FOR 
lotr Benteter BULLETINS 





SIMPLEX VALVE & METER CO. 
2017 South 68th Street 
Philadelphia, Pa. 
































A MERICAN-MONINGER sludge-bed covers are built of SINCE 
the all-steel-frame type of acid and fume-resisting con- 1869 


struction and without interior posts. 
Write for New Catalog describing glass sludge-bed enclosures 


AMERICAN-MONINGER GREENHOUSE MFG. CORP. 
1939 FLUSHING AVENUE, BROOKLYN, NEW YORK 


Amiryvnie, L. 1, N.Y. PHILADELPHIA 
124 Keronam Ave. Box 398, West Cuesten, Pa. 


Cwicaso, LLimors 
1313 W. Rampo.rn Sr. 





























Use PFT Equipment for Sewage, 


Water and Industrial Waste 
Treatment 


Write for Latest Bulletins 


PACIFIC FLUSH TANK COMPANY 

Designers & Manufacturers @, of Sewerage and Sewage 
a . Treatment * Equipment 136 
CHICAGO, ILL Since 93. new VOOREY. 
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| STRAIGHTLINE Equipment 
... For Positive Results and High Efficiency 





STRAIGHTLINE 
AERATOR 


(Patented) 


HE increasing use of Straightline 

-Mechanical Aerators for activated 
sludge plants is due to their high effi- 
ciency, simplicity, and freedom from 
operating annoyances. 


The Straightline Aerator not only gives 
rapid circulation but also lifts or sprays 
the contents of the tank. The revolving 
blades each lift a smali sheet of water! 
into the air (approximately 600 per min- 
ute), and produce surface waves and 
current, causing circulation of the mixed 
liquor throughout the tank, thus effec- 
tively aerating every portion of it. 





TYPE “C” 

















SCRAPER FOR . RAKE 
| STRAIGHTLINE SCREEN RAKES N | 
(Patents Pending) ‘4 PERFORATED | Sa ga 
| “ BUCKETS | 
COMBINED screen and grit cham- = mh \ Sis 
ber. A new, yet tried and proved —, Ngee nsec 
unit—especially designed for medium em \ 
and small size plants, where the cost of aS — 
separate mechanically cleaned units = =he 





might be prohibitive. = 
The type “C” screen is adapted for con- E A = € = 


tinuous or intermittent operation. This 
equipment fills a long felt want in the — 
smaller size plants. B unwcoetr 


Let us tell you more about it. 


Turn to Link-Belt for Sewage Treatment Plant Equipment—Collectors—Screens— 
: Aerators—Grit Chambers—Rotary Distributors, etc. Send for Book No. 642. 
4658 
/ LINK-BELT COMPANY 
Leading Manufacturers of 
Equipment for Handling Materials Mechanically and for the Positive Transmission of Power 


PHILADELPHIA, 2045 W. Hunting Park Avenue CHICAGO, 300 W. Pershing Road 
SAN FRANCISCO, 400 Paul Avenue TORONTO, Eastern Ave. & Leslie St. Offices in Principal Cities 


LINA-BELT 


| SCREENS «= COLLECTORS + AERATORS + GRIT CHAMBERS «= ROTARY DISTRIBUTORS 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 51 
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CONSULTING ENGINEERS 
MUNICIPAL AND PUBLIC WORKS 





JOHN W. ALVORD 
CHARLES B. BURDICK 
LOUIS R. HOWSON 
DONALD H. MAXWELL 


ALVORD, BURDICK 
& HOWSON 
Engineers 


Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage Dis- 


posal, Drainage, Appraisals, Power 
Generation 
Civic Opera Building Chicago 


BURNS & McDONNELL 
ENGINEERING CO. 


McDonnell-Smith-Baldwin-Lambert 


Consulting Engineers 


Lighting, Appraisals, 
Waterworks, Sewage, 
Rate Investigations. 


Kansas City, Mo. 
Los Angeles, Cal. 


Interstate Bidg. 
West. Pacific Bldg. 





AMBURSEN 
CONSTRUCTION CO., INC. 


Engineers and Constructors of 
Ambursen Dams. 


Specialists in difficult hydraulic work, 
water-supply and irrigation dams, 
and hydro-electric plants. 


295 Madison Ave. New York City 





BABCOCK BROTHERS 
Consulting Engineers 
Specializing in Concrete Bridges 
and Viaducts 


Steel Bridges, reports, surveys and in- 


vestigations of Statically Indetermi- 
nate structures by the Beggs Defor- 


meter Method. 


DUDLEY P. BABCOCK 
HENRY G. BABCOCK 


55 West 42nd Street New York 


JAMES M. CAIRD 


Assoc. Am. Soc. C. E. 


Chemist and 
Bacteriologist 


Water Analysis and Tests of Filter 
Plants 


Office and Laboratory: 
Bidg., Broadway 4& 2nd &t. 
Troy, N. Y. 


Cannon 


FULLER & EVERETT 


Hydraulic and Sanitary 


Engineers 
Water Supply, Sewerage, Drainage, 
Valuations, Plans, Supervision of 
Construction and Operation 


W. E. FULLER Cc. M. EVERETT 
L. N. BABBITT 


25 W. 43rd Street New York City 





FULLER & McCLINTOCK 


Engineers 


George W. Fuller 

F.G. Cunningham E. W. Whitlock 

C. A. Emerson, Jr. Elmer G. Manahan 
W. Donaldson 


Water Purification, 
Sewerage, Sewage Disposal, Garbage 
and Industrial astes Problems, Val- 
uation and Rate Regulation of Public 
Utilities. 


Water Supply, 


New York, 170 Broadway 


James R. McClintock 








BARSTOW & McCURDY 


incorporated 
Civil and Sanitary 
Engineers 


E. D. Barstow G. E. McCurdy 
A. LeFeber W. S. Mathews 


Sewerage and Sewage Disposal 
Water Supply Municipal Engineers 


Mendenhall Building Akron, Ohio 
626 Broadway Cincinnati, Ohle 


H. BURDETT CLEVELAND 


Consulting Sanitary 
Engineer 


Water Supply & Purification Design 
Sewerage & Sewage Disposal Reports 
Refuse Disposal Consultation 
Treatment of Investigation 
Industrial Evolution of Works 
Wastes Supervision of Construction 


90 Wall St. New York 


NICHOLAS S. HILL, JR. 
Consulting Engineer 


Water Supply Sewage Disposal 
Hydraulic Develpoments 


Reports, Investigations, Valuations, 
Rates, Design, Construction, Operation 


Management, Chemical and 
Biological Laboratories. 


112 East 19th Street 
New York City 











BLACK & VEATCH 


Consulting Engineers 


Sewerage. 
Supply, 
Lighting, 
Special 


Sewage Disposal, Water 
Water Purification, Electric 
Power Plants, Valuations, 
Investigation, Reports and 


Laboratory 
E. B. Black N. T. Veatch, Jr. 
Mutual Building, Kansas City, Mo. 





ROBERT CRAMER 
Consulting Engineer 


Sewage Disposal Plants and Sewerage 
Systems, Utilization and Disposal of 
Industrial Wastes. Power Plants, 
Design, Construction, Operation, 
Laboratory Service, Valua- 
tions and Reports. 


647 W. Virginia St., Milwaukee, Wis. 


METCALF & EDDY 


Engineers 


Harrison P. Eddy John P. Wentworth 
Chas.W. Sherman Harrison P. Eddy, Jr. 
Almon L. Fales Arthur L. Shaw 
Frank A. Marston E. Sherman Chase 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Laboratory, Valuations 


Statler Building Boston 











A. W. DOW 
Chemical Engineer 
Consulting Paving Engineer 
Mem. Am. Inst. Ch. Engrs. 


Asphalt, Bitumens, Paving, Hydraulic 
Cement, Engineering Materials. 


131-3 East 23rd Street New York 





PEARSE, 
GREELEY & HANSEN 


Hydraulic and Sanitary 
Engineers 


Reports, Designs, Supervision, Ap- 

praisals, Water Supply, Sewage, Wa- 

ter Purification, Sewage Treatment 
Refuse Disposal. 


6 No. 


Michigan Avenue, Chicago, II! 
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MALCOLM PIRNIE ALEXANDER POTTER ROBINSON & STEINMAN 
Engineer Civil and Sanitary Consulting Engineers 
Engineer H. D. ROBINSON 
Maicoim Pirnie Charlies F. Ruff D. B. STEINMAN 
Specialties: Water Supply, i , 
aaa sgh ee Sewerage and Pavements Design, uaa Strengthening, 
Supervision and Operation, Investigations, Reports, Advisory 
Valuation and Rates. Phone Cortlandt 3195 Service 
25 W. 43rd St. New York, N. Y. 50 Church St. New York City 117 Liberty St. New York City 
The Consulting Engineers whose names appear in the Directo 
HENRY W. TAYLOR ie od . = oe “d 
are specialists in public improvements—Roads and Streets, Water 
Consulting Bagineor Supply, Sewerage, Refuse Disposal, City Planning, etc. City, 
Water Supply, Sewerage county and state officials who need advice will be able to select 
a ee from this list engineers to solve their difficulties or carry the work 
aaah ak ihe cia through from its initial stage to a satisfactory conclusion. 





























THIS IS THE STANDBY GENERATOR 


driven by a 





Sterling — Internal 
terlino 
High a Combustion 


Duty Engine 








which has been running 6 hours a day for 13 months 
under the most severe operating conditions that 





you can imagine. Mr. ... Stated that he did 

At St. Louis, Mo., a GRC-6 cylinder 175 H.P. Sterling engine not think it was possible for a gasoline sages to 
driving a General Electric 90 KW, 112.5 KVA generator at 1200 stand up under the tremendous strains which they 
a a a ne put on to it. Most of the equipment for the new 

12 to 565 B.H.P. plant was installed and started with this unit and 


Gas or gasoline this work necessitated very severe overloads. 


STERLING ENGINE COMPANY 


Branch Office 


Home Office and Plant i 
1270 NIAGARA ST. DEPT. C-5 900 CHRYSLER BLDG., 
BUFFALO, N Y NEW YORK, N. Y. 
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Sewer Rental Laws for North Dakota 


By Myron H. Atkinson 


Manager Bismarck, N. D., Waterworks Dept.; Executive Secretary, League of North Dakota 
Municipalities. 


INANCING sewerage systems and disposal 
Pron by means of general municipal bonds, 

special assessment warrants against districts, or 
a combination of the two, and maintaining them from 
the general funds of the municipality, possess the 
following objectionable features: 

1. Municipalities, in a great many instances, have reached 
their debt limits as to issuing obligation bonds. 

2. There is a growing feeling that the service rendered is not 
fairly entirely the obligation of the municipality as a whole, 
in other words, the tax payer. 

3. Many municipalities have found themselves unable, be- 
cause of demands for other municipal governmental services, 
to furnish sufficient funds from their general funds to properly 
maintain, operate, and provide for replacements. 

4. There is a growing tendency to consider a sewerage sys- 
tem a utility, somewhat like a waterworks system, which, like 
a waterworks system and other utilities, should be financed 
by means of charges for the service rendered. 

Consequently, there has been an increasing interest 
in, and use of sewer rentals for financing the con- 
struction, maintenance, operation, and replacements 
of sewerage systems and sewage disposal plants. 

A further reason for an increasing interest in 
sewer rentals as a means of financing the construc- 
tion of necessary systems and disposal plants has been 
brought about by the unemployment problem. Munici- 
palities must either furnish direct relief to persons 
affected, or provide employment, and the condition 
of the tax payers makes it imperative that, if the 
latter course is followed, it must be done without in- 
creasing the present or future burden on real and per- 
sonal property. 

Construction financing would seem to necessitate 
issuance of bonds or other interest-bearing obliga- 
tions; and provision must be made for annual pay- 
ments of interest, sinking fund and costs of manage- 
ment, maintenance, operation, repairs and replace- 
ments. The common method of issuance of general 
obligation bonds for the disposal plant and trunk 
lines, issuance of special assessment warrants for lat- 
erals and the payment of operation, maintenance 
and replacement costs by sewer rentals against those 
connected to the system is based on the theories that: 

1. The general health of the community depends 
upon adequate sewage disposal, and the municipality 
as a whole is liable for damages caused by improper 
disposal. 

2. The value of property adjacent to sewer |Jater- 
als is enhanced by the availability for use when 

needed. 

3. The users of the system should pay for the costs 
of operating, maintaining and replacing it, in pro- 
portion to the amount of use derived. 

It would seem to the writer that, in cities already 
having adequate trunk lines and lateral systems, 
financed by general obligation bonds or special assess- 
ment warrants, no attempt should be made to change 
the method of retiring these obligations; that is, the 
general tax levies and the special assessment levies 
should be continued. In case disposal plants are 
found to be necessary, the sewer rental method for 


operating, maintaining, and replacing the disposal 
plant proper could be used, and if found feasible, 
such method could also be used to provide for the 
interest on and retirement of the obligations issued to 
finance its construction. 

Various systems of charges for sewer service, some- 
what analogous to the systems of charges for water 
service, are used; most of them apparently bearing a 
close relation to the amount of water consumed. They 
are generally based on meter readings, or flat rates, 
or one of these combined with consideration of the 
nature of the water as affecting difficulty of treatment. 

Charges naturally vary in different municipalities, 
depending upon such factors as population, number 
of services, cost of construction, maintenance, opera- 
tion, etc. In Ohio, minimum annual charges run from 
$1.00 to $20.00; additional charges are made based 
upon volume of consumption. In Texas, minimum 
charges run from $0.25 to $4.00 a month, with charges 
for additional fixtures in residences varying from 
$0.10 to $1.00 a fixture a month, and the charges for 
garages and business places varying from $0.50 to 
$8.00 a month. 

An act prepared for enactment by the North Dakota 
legislature provides for: 

1. The issue of mortgage bonds for constructing, acquiring, 
etc., sewage and sewage disposal systems, against the system. 
General obligation bonds of the municipality are also pro- 
vided for. 

2. The interest and retirement of such mortgage bonds shall 
be provided for by means of sewer rentals and charges deter- 
mined upon by the governing board of the municipality. Un- 
paid rentals may be levied as taxes. 

3. Collections from such sewer rentals and charges shall first 
be set aside in sufficient amount to pay the interest on, and 
retire the obligations. 

4. Collections in excess of interest and retirement charges 
may be used for repairs, improvements, or extensions, applied 
on the interest and retirement of such general obligation bonds 
as may also be issued for constructing the utility, or trans- 
ferred to general funds. — 

5. In the event of default on principal or interest on the 
bonds for a period of six months, holders of a majority of the 
bonds may obtain control of the system, after legal procedure 
In such a case, they may be granted a franchise, have rates for 
sewer rentals determined by the Board of Railroad Commis- 
sioners, and operate the system until the bonds are paid, when 
ownership shall revert to the municipality. 

This proposed enabling act was considered by the 
League of North Dakota Municipalities at its 1932 
annual convention, and, as finally drafted, will be 
introduced in the 1933 legislative session. 

The following twenty states have sewer rental laws: 
Alabama, Arkansas, Connecticut, Iowa, Kansas, 
Maryland, Massachusetts, Michigan, Mississippi, Mis- 
souri, New Jersey, New Mexico, New York, North 
Carolina, Ohio, Oklahoma, Pennsylvania, Texas, Vir- 
ginia and Wisconsin. Also California, Indiana, Min- 
nesota, Nebraska, South Carolina and West Virginia 
are considering enabling legislation permitting sewer 
rentals, 

The above is condensed from a paper before the 
fourth annual meeting of the North Dakota Sewage 
and Waterworks Conference, September 26-28, 1932. 
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Developments in Road Building 
and Construction Equipment 


Blaw-Knox Trukmixer 


The Blaw-Knox Company announc- 
es a new line of improved Trukmixers 
and Agitators, which are rated 1, 112, 
2, 3, 4 and 5-cubic yard capacity as 
Trukmixers, and 1, 2, 3, 4, 6 and 7 
to 8-cubic yara capacity as closed Agi- 
tator bodies. Every detail in this 
new mixer design has been made from 
a viewpoint of obtaining the lowest 
possible maintenance cost, as well as ex- 
tending the useful life of the mixer 
far beyond any averages previously 
established. The power unit is entire- 
ly separate from that of the truck 
and consists of Hercules 4-cylinder 





calli - 


gasoline engines of the most modern 
type in all sizes up to the 5-cubic yard 
mixer where a 6-cylinder engine is 
utilized. 

This Trukmixer is designed for 
quick and effective mixing, and also 
for quick discharge which is concen- 
trated at the bottom of the discharge 
opening, obviating overflow and clog- 
ging. They are equipped with a one- 
man chute. 

Dual controls are provided enabling 
the operator to run the Trukmixer 
from either end of the unit with equal 
ease and efficiency. These contro!s are 
interlocked so that there is no chance 
for any confusion or mistakes. 





40-Cubic Foot Iroquois Asphalt 
Pugmill Mixer 


The Iroquois Works of The Bar- 
ber Asphalt Company recently intro- 
duced a new 40-cubic foot (2-ton) As- 
phalt pugmill mixer. 

One of these mixers, bought by the 
Kolite Asphalt Roads, Inc. of Buffalo, 
N. Y., was set up at Portland, N. Y. 
to mix material used for re-surfacing 
New York Route No. 20 between Fre- 
donia, N. Y. and the Pennsylvania 
State Line. Its maximum capacity in 
mixing New York State type for cold 
mix which specifies a mixing time of 
4 minutes per batch was 600 tons in 
one day of 22 hours. 

This mixer is of the pugmill type 
featuring a double slide and resulting 
larger opening which permits quicker 
discharge of material from the mixer 
and consequent greater capacity. 





The Model ““M”’ Allis-Chalmers 


The latest addition to the A-C line 
of track-type tractors is the Model 
“‘M.”’ It follows the general design of 
the A-C Model “S35” and Model “L,”’ 
is modern in every feature and is 
equipped with four speeds forward, re- 
newable cylinder sleeves, unit construc- 
tion, steering clutch control and many 
other points of superiority. Ample 
power is furnished by a modern engine 
that will deliver approximately 28 
drawbar horsepower. The Model “M” 
weighs 6,200 pounds and the track 
shoes are 12” in width. The list price 


The Blaw- Knox 

Trukmixer is made 

in a wide range of 
sizes 


of this tractor is $1,650.00, F.O.B. 
Springfield, Ill., a new low price for 
a tractor of this horsepower. 

The wide variation of speeds, 2.23 
to 5.82 miles per hour, greatly increas- 
es this tractor’s range of usefulness. 
The ability of this machine to work at 
high speed in loose or wet soil and its 
ease of handling in close quarters makes 
it an ideal tractor. 





Using Rubber in 
Pavements 


While rubber has been 
employed in Europe to a 
small extent in pavement 
construction, we are not 
aware of any such use in 
this country. The Amie- 
site Asphalt Co., how- 
ever, has announced a 
rubberized pavement and 
claims for it several ad- 
vantages. It is less sus- 
ceptible to climatic 
changes, cracking and 
the action of water; it 
offers a noiseless and 
dustless road and is flex- 
ible under all conditions, 
withstanding the action 
of frost settlement and 
heavy traffic. The cost is 
slightly more than that 
of Amiesite asphaltic 
concrete. 

While European prac- 
tice has been to employ 
rubber and asphalt in 
separate layers, the re- 
search department of the 








Model M Allis-Chalmers 


Amiesite Asphalt Co., some time ago de- 
veloped a process for amalgamating 
pure rubber latex and asphalt cement. 
A relatively small proportion of latex 
modifies the character of the asphalt 
cement, giving it a rubbery consistency, 
which not only promotes the sealing of 
the pavement surface, but also forms a 
stronger bond between the individual 
pieces of the aggregate, the courses of 
the pavement and between the pavement 
and the foundation. Laying is simple. 
The same processes are followed as 
in laying Amiesite. 

The Amiesite Asphalt Co., 400 
North Broad St., Philadelphia, Pa., will 
be glad to send further data on rub- 
berized pavements. 


“Coat Rite Process” for Coating 
Aggregates With Asphalt 


The Ransome Concrete Machinery 
Company, Dunellen, N. J., has devel- 
oped a machine for coating aggregate 
with asphalt emulsions, cut-backs or 
other liquid asphalts. The illustration 
shows this machine in operation coat- 
ing aggregates for Specification ‘“B”’ 





The Ransome plant for coating aggregates 
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surface course on a Pennsylvania High- 
way Project. 

The coating process is continuous 
and thorough. Due to the use of this 
continuous process, an output of 50 
tons per hour can be easily obtained. 

A bath of the liquid asphalt or emul- 
sion is maintained at a certain level in 
the drum, into which the aggregate is 
dropped. When the material is dis- 
charged from the end of the rotating 
screen into the storage hopper, it is 
coated with the correct amount of as- 
phalt. An appreciable saving in the 
amount of asphalt used is secured. 

The stone hopper gate and the as- 
phalt valve indicators are closely gradu- 
ated so that accurate control of the flow 
of the stone and the asphalt into the 
drum is maintained. 

This machine is designed for port- 
ability and ease in setting up, so that 
it can be moved from one job to an- 
other, or it can be set up at a per- 
manent installation in a stone quarry. 







Wehr Improved Power Grader 


This grader is designed to handle 
heavy work in the construction of new- 
er and modern types of low cost 
highways. It is heavy, weighing in the 
various models from 9,500 to 15,000 
pounds. It is most ruggedly built with 
an electrically welded main frame. The 
one-piece circle is continuous, without 
joints, and reinforced. Controls respond 
to the slightest touch. The scarifier is 
a fast-operating screw unit of high effi- 
ciency. There are numerous other im- 
provements in keeping with the needs 
of 1933 conditions. Pneumatic tires 
front and rear. A choice of Case, Mc- 
Cormick-Deering, Allis-Chalmers, Oli- 
ver Hart-Parr or Massey-Harris power 
units. Manufactured by Wehr Co., 
Cudahy, Wisc. 





The Cleveland Tractor Co., Cleve- 
land, O., announce a new list price of 
$4650, f. o. b. factory, for their “80” 
tractor, complete with starting equip- 


ment, radiator guard and front pull 
hook. 

The LaPlant-Choate Mfg. Co., 
Cedar Rapids, Ia. and the Knapp 


Mfg. Co., Oakland, Calif., have com- 
pleted arrangements for the joint man- 
ufacture and sales of the earth-moving 
products of each company, the former 
in the east and mid-west and the lat- 
ter on the Pacific Coast. 


PUBLIC WORKS 


Ransome Dual Drum Paver 
Solves Output Problem 


The paver is the “bottle neck’’ so 
far as output on paving jobs goes. In 
other equipment greater output has been 
secured by increased size of the unit 
handled. This is impractical in a paver 
for three principal reasons: A larger 
drum would so increase the height that 
the main frame would have to be 
knocked down for shipment; a bucket 
holding two yards of concrete would 
have to operate on a short boom; the 
present batching equipment, batch box- 
es, etc., would become obsolete. 

A greater output with the standard 
batch has been accomplished by tandem 
operation of pavers. In 
tandem operation is impossible, due to 
the low slump concrete not flowing from 
the skip into the second drum. Ran- 
some Concrete Machinery Company 
solved this problem without disturbing 


some states, 


This is the new and powerful 
Wehr Improved Grader 





Ww 


the batching equipment now standard on 
all jobs by a Dual Drum paver; that 
is, a paver having two standard 27-E 
drums combined in one with a discharge 
chute between them passing the mate- 
rials from the first into the second, and 
with all operations positively synchro- 
nized by automatic control. A batch is 
mixed half the specified time in the 
first drum and the other half in the 
second. The design is such that the 
mixing action is the same when the con- 
crete is passing from one drum to an- 
other, as when it is all in one drum. 
Overall dimensions are the same as on 
the standard 27-E, except as to length. 
Power loader, boom bucket, water tank 
and crawler construction are the same 
as on the standard 27-E, except that a 
boom having 25-ft. spreading reach is 
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Ransome Dual 


Drum Paver 
easily handled and a 4-inch water line 
is used from the measuring tank to the 
drum. Also, the length of 
increased, but the bearing per 
inch on the subgrade is less. 


crawler is 


square 


Operating on the same job, the Dual 
Drum batch meter set for 1% 
minute mixing time placed 724 cubic 
vards against the standard 
478. Only three additional men were 
required in the mixing crew to get this 


with 


machine’s 


extra 246 cubic vards. 


Road Show Notes 


Asphalt Institute, in booths 126 to 
132, will exhibit a model showing as- 
phalt road construction, and will have 
on hand newly simplified specifications 
for liquid asphaltic.road materials, and 
the Manuals 1 and 2, the latter just 
published. Representatives of the In- 
stitute will include Mr. Pennybacker, 
Mr. Hubbard, Mr. Gray and Mr. 
Krieger. 

Cleveland Tractor Co., in booths 
137-A and 138-A, places special em- 
phasis on their patented controlled 
steering mechanism, and will show spe- 
cial apparatus illustrating this. L. D. 
Ogle, will be in charge of the exhibit, 
and others attending will include King 
White, president; H. D. Hubbs, assis- 
tant to the president; W. E. Miles, G. 
D. Groce, J. W. Montigney and D. A. 
Milligan. 
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Developments in Water and Sewerage 


PUBLIC WORKS 


Equipment 


Phipps & Bird Solution Feeder 


This new solution feeder has many 
advantages. It is not affected by cor- 
rosive substances, feeding ferric chlo- 
ride, for instance, without difficulty. It 
operates where electricity is not avail- 
able. It is low in initial cost and prac- 
tically free from operating costs. It can 
be dismantled and reassembled very 
easily. It will feed within 1%, it is 
claimed, and has a wide operating rate 
range. 

This feeder is manufacured by 
Phipps & Bird, Inc., 140 Virginia Ss... 
Richmond, Va. Engineering data on it 
will be sent on request to the manufac- 
turers or to the editor of Public Works. 





A Sanitary Refuse Carrier 


The Walter Motor Truck Co., Long 
Island City, N. Y., manufacture a san- 
itary refuse carrier that has many com- 
mendable features. Everyone with ex- 
perience in the field of garbage and 
rubbish collection and hauling will rec- 
ognize the many advantages that this 
unit possesses. It provides for waist- 
high loading—less than 4 feet; the 
doors give an opening amply large for 
empying the most obstreperous cans. 
The contents are easily trimmed by 
closing all doors and tilting the body, 
so that material packs at the rear and 
the front can be filled. The interior is 
smooth and clean, and the body is tight 
and odorless. The capacity is 15 cubic 
yards. The high dumping angle—55° 
—insures clean dumping of everything 
in the body. 

The unit can also be used for han- 
dling snow. The six large top doors 
open wide to form a _ hopper-shaped 
loading space suitable for handling 
snow from loaders. 





An Important 
Hydrant 
Improvement 


The Kennedy Valve 
Manufacturing Com- 
pany announces that 
it has developed an 
extension section by 
means of which the 
Kennedy Safetop fire 
hydrantcan be 
lengthened for raise 
in street grade by one 
man, within thirty 
minutes, without ex- 
cavating, and without 
shutting off the water 
service. 

The entire assembly 
is perfectly rigid and 
fully as strong as any 








one-piece hydrant of 
. the same diameter of 
The “Safetop” standpipe. Further 


‘cost of this work. A plunger built 





Phipps and Bird Feeder 


details of this feature and a complete de- 
scription of the Kennedy Safetop fire hy- 
drant can be obtained by addressing the 
Kennedy Valve Mfg. Co., Elmira, N. Y. 


Monarch Catch Basin Buckets 

The removal of dirt and refuse 
from catch basins is always a difficult 
and disagreeable task. The Mon- 
arch Catch Basin Bucket is de- 
signed to reduce the trouble and 





in each side of the bucket elimi- 
nates the trouble usually encount- 
ered in using buckets and does not 
greatly increase the pull over the 
weight of the bucket and contents 

The chart herewith shows that this 
method allows a decided economy 
for catch basins receiving more than 
ten cubic feet of dirt or waste per 
year. Further information can be 
secured from the Garfield Sales 
Agency, 329 Lafayette Bldg., De- 
troit, Mich. 


Morris Knowles, Inc., Consulting 
Engineers, announce the renewal 
of the association with their organ- 
ization of Maurice R. Scharff, 
Consulting Engineer of Pittsburgh 
and New York. The firm will con- 
tinue under the direct supervision 
of Nathan B. Jacobs and Myron 
G. Mansfield, to specialize in water 
supply and purification, sewerage 
and sewage disposal, power, indus- 
trial waste and refuse disposal. 
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Publications You 
Ought to Have: 


“In diameters up to 10 feet and 
larger .. .’’ just issued by Armco, tells 
a good deal about drainage problems 
and their solution. 32 pages about 
drainage and about multi-plate culverts. 
A post card brings it. Address Armco, 
or PW... “Useful information about 
lead,” a real book of 104 pages, gives 
more information about lead than we 
have seen any other place—historical, 
mining, use in engineering, metal pro- 
tective lead paints, lead pipes, and even 
a chapter on ammunition. No price 
mark on it, so it must be free. ... 
And stand-by engines; which you need 
awful bad when you need them, are 
described in a recent catalog of the 
Sterling Engine Co., which is beauti- 
fully gotten up and contains a tremen- 
dous lot of information, including a 
torque chart. ... And a 40-page cata- 
log on the Caterpillar “15” tractor, 
with the front cover a reai work of 
art. This booklet strays a bit from 
the beaten path of a technical presenta- 
tion, and pleasantly so. We don’t have 
to talk about the qualities of ‘‘Cats’’ so 
we are free to talk a bit of the booklet. 
It’s fine. . . . And a folder describing 
Trackson 10-13-yard bottom dump 
wagons, equipped with the new 20-25- 
ton Trackson crawler wheels. Gives 
greater hauling capacity, which usually 
means greater economy. ... And 
a arty booklet of 32 pages from Sul- 
livan Machinery going into considerable 
details over some recent improvements 
in compressors. In line with the times, 
perhaps, special attention has been de- 
voted to partial capacity operation. Pic- 
tures and technical data galore. . 
Write us if you want one or all with- 
out obligation. 


—BASIN QLEANING COST GHART — 
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Construction Materials 
 @ 
and Equipment 
Asphalt Heaters 

8 A ne general catalog issued by 
Littleford Bros., 452 E. Pearl St., Cincin- 
nati, Ohio, describes and illustrates their 
complete road maintenance line, including 
tar and asphalt kettles, surface heaters, 
oil burners, sand dryers, tool boxes, lead 
and compound furnaces, tool heaters, as- 
phalt tools, joint and crack fillers, squeegee 
carts, etc. 

9. Illustrated manual No. 11 describes 
“Hotstuff,” the master oil burning heater. 
The only heater with patented elevated 
melting chamber for Asphalt, Tar and 
all bitumens used in road and street con- 
struction and maintenance, roofing, water 
proofing, pipe coating, etc. Mohawk As- 
phalt Heater Co., 94 Weaver St., Sche- 
nectady, N. Y. 


Asphalt Plants 


10. Portable Asphalt Paving Plants. 
These R. R. 1-car plants have easy capaci- 
ty of 2,250 yards, 2” surface per 8 hours. 

eap to operate. J. D. Farasey Mfg. 
Company, Cleveland, Ohio. 


Concrete Accelerators 


30. “How to Cure Concrete,” a forty- 
seven page manual published by the Dow 
Chemical Company, Midland, Michigan, 
treats fully subjects suggested by title. 

31. “Curing Concrete Roads with Sol- 
vay Calcium Chloride,”” 80 page booklet. 
Comprehensive. Contains tables, illus- 
trations, suggestions for testing devices. 
Covers the subject in considerable detail. 
Solvay Sales Corp., 61 Broadway, N. Y. C. 


35. “A report on Current Practice of 
using Calcium Chloride for curing Con- 
crete Pavements, Bridges, Culverts and 
Concrete Products.” It includes reports 
from the Highway Research Board, the 
Bureau of Public Roads and State High- 
way Departments. Columbia Products 
Co., Barberton, Ohio. 


Concrete Mixer 


44. Concrete Mixers, both Tilting and 
Non-Tilting types, from 3%s to 84s size, 
Ft Jaeger Machine Company, Columbus, 

0. 


Crushers 

57. Up-to-date information on Stone 
Crushers, Stone Spreaders, Unloaders, 
Drags and other contractors’ equipment 


from the Galion Iron Works & Mfg. Co., 
E. Jeffry, Mfg. Co., Columbus, Ohio. 


Explosives 

74. “Use of Explosives for Settling High- 
way Fills."" A new booklet which fully ex- 
plains by diagrams and charts the three 
methods developed after many tests by 
the Du Pont engineers, which singly or 
in combination will quickly and efficiently 
do + en job. Just issued by E. I. Du Pont 
de Nemours & Co., Inc., Explosives Dept., 
Wilmington, Del. 


Graders 


76. Latest information about Galion 
Motor Patrol Graders, Road Maintainers 
and Leaning Wheel Graders is contained 
in a new series of illustrated catalogs, 
Nos. 125, 130, 135 just issued by the Galion 
Iron Works & Mfg. Co., c-o The Jeffrey 
Mfg. Co., Columbus, Ohio. 


Hose and Belting 


87. Complete information on _ rubber 
hose and belting for all types of contract- 
ing and road building service. The Gov- 
ernment Sales Department of the Good- 
year Tire & Rubber Co., Inc., Akron, Ohio. 


Joint Filler and Line Marker 

88. Bulletin No. G-9 issued by Little- 
ford Bros., 452 E. Pearl St. Cincinnati, 
Ohio, describes and illustrates their new 
No. 91 Joint Filler which is used to fill 
horizontal and center joints with hot as- 
phalt. It can be equipped to apply an 
asphaltic center line as it fills the center 
joint. This bulletin also describes the Lit- 
tleford Traffic Line Marker. 


Joint Filling Pot 

89. A supplement to Bulietin No. E-5 
has been issued by Littleford Bros., 452 
E. Pearl St., Cincinnati, Ohio, describing 
their cone-shaped crack filling pot No. 
86-B. The chief feature of this pot is that 
it is springless—there is ng mechanism to 
get out of order. It is used to fill cracks 
and joints in concrete pavements and in- 
terstices in brick or granite block pave- 
ments. 


Lanterns and Torches 

90. Dietz Lanterns and Road Torches 
adapted for night traffic warning on any 
construction work that obstructs the 
highways. R. E. Dietz Co., 60 Laight St., 
New York, N : 


Loaders and Unloaders 


97. Portable Loaders and Unloaders. 
Folders: Nos. 1248, 1298 and 1074 cover Belt 
Conveyors with channe! iron and truss 


types of framework; No. 1076, Portable 
Bucket elevators for different classes of 
work; and No. 1256, the “Grizzly’’ Crawler 
Loader for heavy work and large capaci- 
ties. Link-Belt Company, Philadelphia 


ty Ir is a good 


practice to check this 


list regularly because 
descriptions of new 
bulletins are always 


being added. 




















100. Materials Handling and Positive 
Power Transmission Equipment, giving 
technical data, list prices and illustrations 
of this machinery. Link-Belt Co., Chi- 
cago, Ill. General Catalog No. 500. 


Motor Trucks 


105. A new line of heavy duty motor 
trucks and tractors for dump and com- 
mercial hauling is described in literature 
recently issued by the Sterling Motor 
Truck Co., Milwaukee, Wis. 

106.: “Trucks for Public Utilities,” is a 
new illustrated booklet just issued by the 
International Harvester Co., 606 So. 
Michigan Ave., Chicago. Covers uses, 
types, special equipment, bodies and 
specifications. Sent free on request. 


Paving Materials 


109. A 36-page booklet with 66 illus- 
trations has just been issued by the Bar- 
rett Co., giving full information regarding 
the making, laying and maintaining of 
“Tarvia-lithic,” the ready-to-lay pave- 
ment, 

lll. “Tarvia Double Seal Pavements.” 
Shows, step by step, the construction of a 
Tarvia pavement. 24 pages. The Barrett 
Company, 40 Rector Street, New York. 

112. Complete directions for surface 
Cut Back Asphalt are contained in a 36 
treatment and bituminous surfacing with 
page data book. Standard Oil Co. of Indi- 
ana. 919 So. Michigan Ave., Chicago, Il. 

113. Complete and detailed  specifi- 
cation sheets on Road Oil and Pene- 
tration Asphalts, furnished on request 


by the MacMillan Petroleum Corp., El 
Dorado, Arkansas ; 
114. Complete information concerning 
Alabama Asphaltic Limestone will be sent 
promptly on request to the Alabama As- 
phaltic Limestone Co., Liberty National 
Bidg., Birmingham, Ala 
Road Machinery 
127. “Road Machinery Illustrated.” 


New illustrated bulletins on the motor roll- 
ers, three-wheel and tandem rollers, motor 
graders powered by Caterpillar, Twin City, 
Cletrae. McCormick-Deering and Ford- 
son tractors, and straight and leaning 
wheel graders. Galion Iron Works & Mfg 
Co., Galion, O. 


Rollers 


132. A 32-page book in four colors fea- 
turing a complete line of road rollers. 
8% x 11, leatherette cover, numerous ac- 
tion pictures. Buffalo-Springfield Roller 
Co. of Springfield, Ohio. 

133. 20-page pocket size booklet show- 
ing all types of Buffalo-Springfield motor 
rollers and scarifiers and their uses. 
The Buffalo-Springfield Roller Company, 
Springfield, Ohio. 
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134. “Road Rollers.” Illustrated book- 
lets covering the entire line of Master 
4-Cylinder motor roller, 4-cylinder tan- 
dem roller and International motor roller. 
Galion Iron Works and Manufacturing 
Co., Galion, O 
Sand and Gravel Washing Plants 

140. Seventy-page catalog giving com- 
lete information regarding Sand and 

ravel Washing Plants, stationary and 
portable. Those interested in such 
equipment should have a copy. Link- 
Belt Co., Chicago, Ili. 


Shovels, Cranes and Excavators 

144. Complete information including op- 
erating ranges of General Excavators iT) 
given in Bulletin No. 3105 recently pre- 
pared by ‘tte General Excavator Co., 365 
Rose St., Marion, Ohio. 

146. Link-Belt Co., Chicago, Ill., has 
issued Book No. 1095, which describes and 
illustrates their complete line of Gasoline, 
Electric, or Diesel operated shovels, 
cranes and draglines. 910 S. Mich. Ave. 


Steel Posts 

160. Steel Posts for highway guard 
rails, fences and other purposes. Cata- 
log and data book. Sweet's Steel Com- 
pany, Williamsport Pa. 


Surveying Instruments 

164. Booklet on the most popular types 
of Transits and Levels in general use by 
Engineers and Surveyors, giving full in- 
formation on the sizes and styles of these 
instruments. Issued by C. L. Berger and 
Sons, Inc., 37 Williams St., Boston 19, 


Mass. 


Tires, Truck and Tractor 

165. Speed and economy in use of 
solid, cushion and pneumatic tires and 
tubes for trucks, cars, tractors, graders 
and other road machinery. Government 
Sales Department of the Goodyear Tire & 
Rubber Company, Inc., Akron, Ohio. 


Tool Boxes 

167. Bulletin No. G-6 issued by Little- 
ford Bros. 452 E. Pearl St., Cincinnati, 
Ohio, describes and illustrates the Han- 
DeeBox, a portable tool box of all-steel 
construction. This tool box is equipped 
with a special locking device that locks 
both covers at the same time. No pad- 
locks are used. Littleford trailers, lead 
melting furnaces, and ‘“‘Hot Dope” Kettles 
for pipe coating are also described in this 
bulletin. 


Road and Street 


Maintenance 


Asphale Heaters 

200. For general construction and main- 
tenance, the Original Improved ‘‘Hotstuf”’ 
Asphalt Heater, an economical! oil burnin 
heater. Mohawk Asphalt Heater Co., 5 
Weaver St., Schenectady, N. Y. 

8. A 32-page general catalog issued by 
Littleford Bros., 452 E. Pearl St., Cincin- 
nati, Ohio, describes and illustrates their 
complete road maintenance line, including 
tar and asphalt kettles, surface heaters, 
oil burners, sand dryers, tool boxes, lead 
and yor ge furnaces, tool heaters, as- 
phalt tools, joint and crack fillers, squeegee 
carts, etc. 


Dust Control 

210. “How to Maintain Roads,” by, the 
Dow Chemical Company, Midland, Michi- 
gan, is a manual dealing thoroughly with 
dust control, road building and mainte- 
nance, 

211. “Dust Control,” a concise, handy 
pocket reference on contro! of dust by use 
of 3C Calcium Chloride. Illustrated. Is- 
sued by the Columbia Products Company, 
Barberton, Ohio. 

212. “Wyandotte Calcium Chloride Pre- 
vents Dust the Natural Way,’’—a publica- 





tion, fully illustrated, treating on Dust 
Control, economical road maintenance 
and methods of application, issued by th 
ompany, 10 E. 40th St., 


Mich Alkali 
New York City. 
Dust Laying 


213. Full information regarding the 
use of Solvay Calcium Chloride for effec- 
tively laying dust. The booklet, “Solvay 
Calcium Chloride, a Natural Dust Layer,’ 
24 es, 5%x8, covers application, econ- 
omies, etc. Sent without cost. Solvay 
Sales Corporation, New York. 


Emulsion Sprayers 

214.—A complete line of emulsion spray- 
ers is described in Bulletin No. G-5 re- 
cently issued by Littleford Bros., 452 E. 
Peari St., Cincinnati, Ohio. Littleford 
Emulsion Sprayers will spray any type of 
asphalt emulsion used for penetration 
patch work or curing concrete, They are 
also used to spray silicate of soda and 
weed exterminators. 


Surface Heaters 

225. The “‘Hotstuf’ three in one, com- 
bination Tool, Asphalt and Surface heater 
is described and its use illustrated in Bul- 
letin 16. Mohawk Asphalt Heater Co., 56 
Weaver St., Schenectady, N. Y. 





Road and Paving 
Materials 


Bituminous Materials 


113. Complete and detailed specifica- 
tion sheets on Road Oil and Penetration 
Asphalts, furnished on request by the Mac- 
millan Petroleum Corp., El Dorado, Ar- 
kansas. 

227. “Asphalt for Every Purpose a 
44-page illustrated booklet describin 
Stanolind Asphalt products. Standard Oi 
Co. of Indiana, 910 So. Michigan Ave., 
Chicago, Ill 

228. A new booklet has just been issued 
by The Barrett Co., 40 Rector St., New 
York, describing and illustrating the uses 
of each grade of Tarvia and Tarvialithic. 
32 excellent illustrations. 

229. A new series of concise and au- 
thoritative manuals of construction cov- 
ering the latest developments in road- 
mix and surface treatment types as well 
as the standard asphalt pavements. 
These contain the best that has been de- 
veloped by study, research and practical 
application in all types. Manual 1— 
Road-Mix Types is now ready for distri- 
bution. The Asphalt Institute, 801 Sec- 
ond Ave., New York, N. Y. 

229A. Surface Treatment Types, Asphalt 
Road Construction Manual No. 2. Full de- 
tails on surface treatments. 14 chapters, 
128 pages. The second of those tremen- 
dously valuable and handy little manuals 
put out by the Asphalt Institute, 801 Sec- 
ond Avenue, N. Y. Sent on request. 


Brick, Pavin 

230. Full information and data regard- 
ing the use of vitrified brick as a paving 
material, cost, method of laying, life, etc. 


National Paving Brick Manufacturers’ 
Association, National Press’ Building, 
Washington, D. C. 
Concrete Curing 


235. “How to Cure Concrete,” is a man- 
ual of instruction on the curing of con- 
crete pavements. 47 pages. he Dow 
Chemical Company, Midland, Mich. 


240. “Brick gutters and Parking Strips.” 
A study dealing with the problems faced 
in the proper construction of gutters and 
how they can be overcome. Covers design, 
construction and results. Well illustrated. 
Just issued by the National Paving Brick 
> germ Press Building, Washing- 
ton, 


i Materials and Methods 

270. “How to Maintain Roads,” 7, the 
Dow Chemical Company, Midland, Michi- 
gan, is a manual dealing thoroughly with 
— building, maintenance and dust con- 
ro 

275. “Tarvia-K. P. for Cold Patching.” 
An instructive booklet illustrating and de- 
scribing each step in patching a road with 
‘Tarvia-K. P.” 16 pages, illustrated, 3% x9. 
The Barrett Company, New York. 

276. “Road Maintenance with Tarvia.” 
A 56-page illustrated booklet of value to 
every road man. Shows how almost every 
type of road and pavement can be repaired 
and maintained with Tarvia. The Barrett 
Company, New York. 





Snow Removal 


Snow Fences 

345. “Standard and Heavy Duty Reversi- 
ble Blade Snow Plows for Motor Trucks,’’ 
a new bulletin just published by the 
Monarch Mfg. Co., East Front St., Wil- 
mington, Del. Illustrated. Contains com- 
plete descriptions and specifications. 


349. “The Answer to the Snow Re- 
moval Problem.” It gives full details of 
the Frink type S snow plow for trucks. 
Carl Frink, Mfr. of Clayton, N. Y. 

359. Galion Iron Works and Mfg. Co., 
Galion, Ohio. Details, prices and catalogs 
of their snow plows adaptable to any make 
of truck. 

346. “The Snow Removal Problem,” by 
W. A. Olen, Pres. and Gen. Mgr., F. W. 
D. Auto Co., Clintonville, Wis., is a brief 
booklet which should interest all who are 
faced with the problem of snow removal. 
Contains suggestions for improving the 
efficiency of equipment, etc, 





Sanitary Engineering 


Activated Carbon, Aqua NUCHAR 


380. For low cost removal of tastes and 
odors from potable waters. Used by more 
than 300 municipalities. For literature 
address Industrial Chemical Sales Com- 
pany, Inc., 230 Park Avenue, New York. 


Fittings 

385. “6 Reasons Why Dilform Compres- 
sion Fittings and Copper Tubing Are 
Ideal.”’ It is leakproof, does not corrode, 
no deformation, vibration proof, does not 
restrict flow, installation cost low. Write 
Bailey Meter Co., 1027 Ivanhoe Rd., Cleve- 
land, Ohio, for the price list and bulletin. 


Jointing Materials 

401. G-K Compound for vitrified clay 
sewers, MINERALEAD for bell and 
spigot water mains, also M-D Cut-Ins for 
making house connections. Atlas Mineral 
Products Company, Mertztown, Pennsyl- 
vania. 

402. Full details concerning No. 1 Ko- 
rite for sealing sewer pipe joints so that 
they will be bg tight. Standard 
Oil Co. of Indiana, 910 So. Michigan Ave., 
Chicago, Ill. 


Manhole Covers and Inlets 


404. Street, sewer and water —- 
made of wear-resisting chilled iron in 
various styles, sizes and weights. Man- 
hole covers, water meter covers, adjustable 
curb inlets, gutter crossing plates, valve 
and lamphole covers, ventilators, etc. De- 
scribed in catalog issued by South Bend 
Foundry Co., South Bend, Ind. 


Meters, Sewage and Water 


405. Just issued. Every sanitary engi- 
neer should have a copy of this new 32 
page booklet describing the applications, 
types and distinctive features of the new 
Bailey meters for sewage treatment and 














Available in ten standard No separate parts are re- 
s lengths ing from 5 to quired to attach fencing — . 
9% feet in length and in adaptable to any type of 
four standard weights. wire fencing. 
SWEET’S STEEL COMPANY Write for Descriptive folder. Williamsport, Pennsylvania 
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PUBLIC WORKS 





American Road Builders Association 


The convention program of the 30th 
ARBA Convention, which will be held 
at Detroit, Mich., Jan. 16-20, 1933, is 
as follows: 

Monday, January 16 

9:00 a. m.—Exposition—Road Show; 
Municipal Airport. 

2:00 p. m.—Session on Pavements; 
Municipal Airport. Report of Committee 
on Asphalt Pavements, Report of Com- 
mittee on Brick Pavements, Report of 
Committee on Reinforced Concrete Pave- 
ments, Discussion on Plain and Rein- 
forced Concrete Pavements. 

County Highway Officials’ Session; Mu- 
nicipal Airport. Report of Committee on 
Legislation, Administration and Finance, 
Report of Committee on Regional Sur- 
veys and Plans, Report of Committee on 
Public Reiations. 

4:00 p. m.—Business Meeting, City Of- 
ficials’ Division; Statler Hotel. 


Tuesday, January 17 


10:00 a. m.—Session on Low Cost 
Roads; Municipal Airport. Report of Com- 
mittee on Use of Concrete for Low Cost 
Road Construction, Report of Commit- 
tee on Low Cost Roads—-Road-Mix— 
Graded Aggregate Type, Report of Com- 
mittee on Use of Emulsions. 

Highway Transportation Session; Fort 
Shelby Hotel. “The Social and Industrial 
Need of National Reciprocity and Uni- 
formity in the Use of the Nation’s High- 
ways.” 

City Officials’ Session; Municipal Air- 
port. Report of Committee on Finance, 
Report of Committee on Traffic. 

2:00 p. m.—-City Officials’ Session; Mu- 
nicipal Airport. Report of Committee on 
Design and Construction, Report of Com- 
mittee on Maintenance, Report of Com- 
mittee on Street Maintenance Economics. 

Highway Transportation Session; Fort 
Shelby Hotel. ““National Reciprocity for 
License Plates.” 

County Highway Officials’ Session; Mu- 
nicipal Airport. Report of Committee on 
Design and Construction, Report of Com- 
mittee on Maintenance. 

4:00 p. m.—Business Meeting, County 
Highway Officials’ Division; Municipal 
Airport. 

7:30 p. m.—Congress Smoker; Munici- 
pal Airport. The Exposition-Road Show 
will be open during the Smoker. 


Wednesday, January 18 


10:00 a. m.—Meeting, Street Mainte- 
are Economics Committee; Hotel Stat- 
er. 

Session on Equipment and Pipe Cul- 
verts; Municipal Airport. Report of Com- 
mittee on Concrete Pipe Culverts, Re- 
port of Committee on Corrugated Metal 
Pipe Culverts, Report of Committee on 
Equipment for Low Cost Roads. 

Highway Transportation Session; Mu- 
nicipal Airport. “The Automotive Engi- 
neers’ and Equipment Builders’ Problems 
in the Absence of Uniform Laws Among 
the States.” 

2:00 p. m.—Highway Transportation 
Session; Municipal Airport. “The Need of 
Uniformity on Constructive Intra- and 
Inter-State Regulation of Highway Trans- 
port.” 

Session on Equipment; Municipal Air- 
port. Report of Committee on Equipment 
for Spreading and Finishing Pavement 
Surfaces, Report of Committee on Blades 


for Truck and Other Scrapers, Report of 
Committee on Compaction of Earth Fills 
as Affected by Type and Size of Haul- 
age and Other Equipment. 
Thursday, January 19 

“Highway Program of the Nation; Its 
Present Status and the Outlook for the 
Future.” “Importance of Highway Trans- 
portation to Economic Recovery.” “Cor- 
relation of Different Forms of Transporta- 
tion.” “What Highways Mean to the 
Economic, Educational and Social Life of 
the United States.” “Highways Are Self- 
Liquidating Projects.” “Diversion of Motor 
Vehicle and Gasoline Tax.” “The Interest 
of the Agricultural Industry in Adequate 
Highways.” 


National Paving Brick 
Association 

The Twenty-Seventh annual meeting 
of the National Paving Brick Associa- 
tion will be held at the Book-Cadillac 
Hotel, Detroit, Michigan, January 17- 
18. This is during the week of the 
Highway and _ Building Congress 
which will be held in the same city and 
in which the National Paving Brick As- 
sociation is one of the affiliating or- 
ganizations. 

The sessions on January 18th will 
be open to the public and those inter- 
ested in street and highway develop- 
ment are invited to attend. 

A number of prominent engineers, 
contractors and paving authorities will 
be represented on the program. There 
will be discussions of brick for resur- 
facing as exemplified in Indiana, IIli- 
nois and Ohio. Other topics on the pro- 
gram embrace specialized uses for pav- 
ing brick, research applied to paving 
brick, reinforced brick masonry, brick 
pavements on flexible bases and recent 
developments in brick pavement prac- 
tices. Several large modern brick pav- 
ing projects constructed in recent years 
will be described. 

A list of those appearing on the pro- 
gram includes the following: O. W. 
Merrell, Director of Highways of Ohio; 
B. P. McWhorter, State Highway Engi- 
neer of Georgia; John O. McWilliams, 
County Engineer-Elect, Cuyahoga coun- 
ty, Ohio; A. Goertz, Designing Engi- 
neer, Board of Transportation, New 
York City; Morgan O’Brien, City En- 
gineer, Springfield, Illinois; Professor 
John S. Crandell, University of Illi- 
nois. 





American Water Works 
Association 


February 9th-l1th, 1933—Ken- 
tucky-Tennessee Section to be held at 
the Brown Hotel, Louisville, Ky. Sec- 
retary, F. C. Dugan, Director, Bureau 
of Sanitary Engineering, State Board 
of Health, 532 W. Main St., Louis- 
ville, Ky. 

March 22nd-24th, 1933—Canadian 
Section to be held at the Hotel Cha- 
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Canada. 


teau Laurier, Ottawa, Ont., 
Secretary, A. E. Berry, Director, Di- 
vision of Saniary Engineering, Ontario 
Department of Health, Parliament 
Bldgs., Toronto, Ont., Canada. 

March 28th-30th, 1933—Indiana 
Section to be held at Fort Wayne, Ind. 
Headquarters hotel to be selected later. 
Secretary, C. K. Calvert, R.R.3, Box 
976-H, Indianapolis, Ind. 

June 12th-16th, 1933—53rd Annual 
Convention of the American Water 
Works Association to be held at the 
Hotel Sherman, Chicago, Ill. Secre- 
tary, B. C. Little, 29 West 39th Street, 
New York, N. Y. 





Texas Water Works Short 
School 


The 15th annual meeting of this 


- school will be held at Temple, Tex., 


Jan. 16-18, under the sponsorship of 
the State Department of Health, the 
City of Temple, and the Texas Sec- 
tion, SWWA. Papers presented will 
cover ferric chloride, activated carbon, 
recent advances in sludge digestion 
studies, and newer appliances in sew- 
age and water equipment. The third day 
will cover principally corrosion of 
mains, iron and manganese removal, and 
operating problems of small town water 
plant superintendents. 





New York State Sewage Works 


Association 

The Fifth Annual Meeting of the 
New York State Sewage Works Asso- 
ciation will be held in New York City 
at the Hotel McAlpin, on January [7, 
1933. 

In the morning Abel Wolman, of 
the Maryland State Department of 
Health, will talk on ‘‘Sewerage Financ- 
ing,”’ and G. W. Jones, of the Bureau 
of Mines, will give a paper and dem- 
onstration on ‘‘Explosion and Health 
Hazards in Sewage Works Operation.” 
The principal speaker at the luncheon 
will be George W. Fuller. 

Following the annual business meet- 
ing in the afternoon, Major George H. 
Gleason will describe ‘‘A New Process 
of Chemical Purification of Sewage.”’ 
The afternoon session will close with 
an inspection trip to the demonstration 
sewage treatment plant of the Guggen- 
heim Laboratories. 

In the evening the association will 
join the Sanitary Engineering Divi- 
sion of the American Society of Civil 
Engineers at their annual dinner at the 
Hotel McAlpin. 





The Blaw-Knox Company announces 
an arrangement with the Madsen Iron 
Works, of Los Angeles, California, 
whereby the Blaw-Knox will manufac- 
ture and sell complete plants of Mad- 
sen design, and patents for pre-mix- 
ing asphaltic pavement material, in ter- 
ritories in the United States east of 
the Rocky Mountains, and in countries 
outside of the United States of Amer- 
ica. 
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water supply. Sent promptly. Bailey Meter 
Co.. 1027 Ivanhoe Road, Cleveland, Ohio. 


Pumping Engines 

413. “‘When Power Is Down,” gives 
recommendations of modeis for standby 
services for all power requirements. Ster- 
ling Engine Company, Buffalo, N. Y 


Screens, Sewage 

418. Sewage screens (Tark, Brunotte, 
and Straightline) for fine and coarse 
sewage; Straightline Collectors for Set- 
tling Tanks (Sludge, Scum and Grit), 
and Mechanical Aerators for activated 
sludge plants. Link Belt Company, 910 
So. Michigan Ave., Chicago, Ill. Book 642 


419. An illustrated booklet showing in- 
stallations, and complete details regard- 
ing the 19 exclusive improvements which 
are featured in Shevlin Fine Disc Screens 
will be sent promptly by the Shevlin En- 
gineering Co., Inc., 227 Fulton St., New 
York, N. Y. 


420. A useful new bulletin for all those 
interested in sewage disposal, describing 
some of their proven equipment such as 
self-cleaning bar screens, grit conveyors, 
sludge collectors and shredders, has just 
been issued by the Jeffrey Mfg. Co., Co- 
iumbus, Ohio. Includes diagrams and 
many illustrations. 


Screens 

424. Water Screen Book No, 1252, de- 
scribes water screens and gives complete 
technical information about them. Link- 
Belt Co., Chicago, IIl. 


Sludge Bed Glass Covers 

426. Sludge Bed Glass Covers—‘“Super- 
Frame” Hitchings & Co., Main Office, 
Elizabeth, New Jersey. Offer A. IL A. 
File 101SB, describing glass covers for 
sludge and sprinkler beds; details, speci- 
fications and cost data. 

427. Bulletin GE31 describes Glass En- 
closures for Sludge Beds in detail. Speci- 
fications, cross sections, details and 
illustrations shown are of value to engi- 
neers and officials. Sent promptly upon 
request. American-Moninger Greenhouse 
Mfg. Corp., Dept. B, 1947 Flushing Ave., 
Brooklyn, N. Y. 


Treatment 

430. Separate bulletins showing their 
many lines of sewage treatment equip- 
ment will be sent promptly by The Pacific 
Flush Tank Co., Chicago and New York. 
ES latest is No. 110 describing tray clari- 
ers. 

433. Collectors and concentrators for 
modern sewage treatment plants, recent 
installations, and full data on aerators, 
and screens. Link Belt Co., 910 So. Michi- 
gan Ave., Chicago, Ill. and Philadelphia 


Water Development 

440. Complete details of the Layne Sys- 
tem of water development for municipal- 
ities and irrigation projects, based on deep 
wells and turbine pumps. Layne & Bowler, 
Memphis, Tenn. 





Miscellaneous 


Chains and Speed Reducers 

607. Link-Belt Co., 910 So. Michigan 
Ave., Chicago, Ill, gives full description 
of its positive drives in books No, 1265. 
Silent Chain; No. 1257, Roller Chain; No. 
815, Herringbone Speed Reducers; No. 
1050, Promal Chains. Send for these posi- 
tive power transmission books. 


Transits and Levels 


629. A booklet giving full information 
on the sizes and styles of Berger Transits 
and Levels will be sent promptly by C. L. 
Berger & Sons, Inc., 37 Williams St., 
Boston 19, Mass. 


Wire Rope 


634. Williamsport Wire Rope Co., Chi- 
cago, Ill., has issued a folder illustrating 
their new method of “‘preseating.”’ 





Official Advertising 
" STATE DEPARTMENT OF PUBLIC 
WORKS 


R 
DIVISION OF HIGHWAYS 
ALBANY, N. Y. 

Sealed proposals will be received by the 
undersigned at the State Office Building, 
13th Floor, Albany, N. Y., until one o'clock 
p. m. on Tuesday, January 10, 1933, for 
the reconstruction of highways in the fol- 
lowing counties: 





Deposit Required 
RMI ce etd Ward nbtoeh aban $4,500.00 
(262.5’' Truss Concrete Ap- 
proach, 0.12 miles) 


Weieeeer es o'sé00rs oivneds 26,000.00 
(Concrete, 12.61 miles) 
hf + > 6 oy | Tro. 11,000.00 


(44’ Dual Type Bit. Mac. M. 
M. Type Concrete, 2.66 miles) 
16,000.00 


21,000.00 


(Concrete, 3.25 miles) 


(Concrete, 4.78 miles) 

Maps, plans, specifications, and esti- 
mates may be seen and proposal forms 
obtained at the office of the Department 
in Albany, N. Y., and also at the office of 
the District Engineers in whose districts 
the roads are located, upon the payment of 
Five Dollars ($5.00) for plans and pro- 
posal forms. Standard specifications are 


Two Dollars ($2.00) per copy. Refund 
will not be made on plans, proposal forms 
or specifications. The addresses of the 
District Engineers and counties in each 
district will be furnished upon request. 
Plans and proposal forms may also be 
seen at the office of the State Department 
of Public Works, State Office Bldg., Worth 
& Center Sts., New York City. 

The especial attention of bidders is 
called to “General Information for Bid- 
ders” in the itemized proposal, specifica- 
tions, and contract agreement. 

The contracts in the counties mentioned 
above, with the exception of Ulster Coun- 
ty, are Employment Relief Projects. The 
minimum rate for unskilled labor on these 
contracts shall be from forty cents to fifty 
cents per hour, as specified in each con- 
tract, and the minimum rate for skilled 
labor shall be fifty cents to sixty cents per 
hour, as specified in each contract. et- 
erans of the U. S. Military Service with 
dependents, where qualified to do the work, 
shall be given preference in employment. 
No person, except those in supervisory, 
executive or administrative positions, shall 
be employed for more than thirty hours in 
each week. Details of these regulations 
with respect to preference in employment, 
use of hand labor, hours of employment, 
ete., will be found in the itemized pro- 


posal. 
A. W. BRANDT, 
Commissioner of Highways. 
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TREASURY DEPARTMENT, office of 
the Supervising Architect, Washington, 
D. C., December 1, 1932. Sealed bids, in 
duplicate subject to the conditions con- 
tained herein, will be publicly opened in 
this office at 3 p. m., January 12, 1933, for 
furnishing all labor and materials and 
performing all work for the construction 


(except elevators), main building, etc., 
U, S., narcotic farm, at Lexington, Ky. 
The prevailing rate of wage shall be paid 
all laborers and mechanics employed on 
the presese as provided in the Act of 
March 4, 1931 (Public No. bw Drawings 
and specifications, not exceeding six sets, 
may be obtained at this office in the 
discretion of the supervising architect 
by any satisfactory general contractor, 
and provided a deposit of $50.00 is made 
for each set to assure its prompt return. 
One set will be furnish builders’ ex- 
changes, chambers of commerce or other 
organizations who will guarantee to make 
them available for any sub-contractor or 
material firm interested, and to quantity 
surveyors, provided a deposit of .00 is 
made to assure its prompt return. Checks 
offered as deposits must be made pay- 
able to the order of the Treasurer of the 
United States, Cash deposits will not 
be accepted. JAMES A. WETMORE, 
Acting Supervising Architect. 

























NEW YORK'S 
BIGGEST VALUE 


e FINE ROOM 474 BATH e 


50 


SINGLE 


OO 
DOUBLE 


A modern, new hotel located in heart of 
New York, 100 feet West of Broadway 
yet quiet and cool. Each room has 
bath, circulating ice water, electric fan, 
Beauty-rest mattresses, exceptional 
furnishings and atmosphere. 


Hotel 
Piccadillp 


227 WEST 45% ST. NEW YORK 























SHEVLIN FINE DISC SCREENS 
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Improved features found in 
no other dise screen 
VARIABLE SPEEDS .. . SELF ALIGNING MAIN SUSPENSION BEARING 
ADJUSTABLE SLOPING SEALS . .. MAXIMUM SCREENING AREA 
SCREENINGS DELIVERED SUITABLE FOR INCINERATION 


RUGGED, DEPENDABLE 
AND AT REASONABLE PRICES 


Shevlin screens have been modified from the original German design 
to meet the American conditions and to stand more severe operating 
conditions than the R. W. type of screen. 


SHEVLIN ENGINEERING COMPANY, INC. 


227 FULTON ST. NEW YORK, N. Y. 
















tits Best 


Enjoy the comforts of this 
fine hotel - close to theatre 
and shopping districts, con- 
venient to all Government 
buildings and other points of 
interest. The utmost in hotel 
luxury at a moderate rate. 


300 ROOMS 


121850 


One dollar extra for 
each additional person 


HARRINGTON 


HARRINGTON MILLS, PRES/DENT +++ DOUGLAS C. SHAFFER, MANAGER 
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| THE WORLD'S FINEST | 


Engineering and Surveying Instruments 











NGINEERS who } 
must do accurate 
work know they car 
n BERGER i: 


eve 














C. L. BERGER & SONS, INC. 


37 WILLIAMS ST., BOSTON, 19, MASS. 







Cc. L. BERGER & SONS, Inc., 37 Williams St., Boston, 19, Mass. 
“The World's 










Please send me without obligation your latest literature on 
Finest Surveying Instruments."’ 


Name 


Address 










Position 











For latest catalogs—consult the classified INDUSTRIAL LITERATURE secti 
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MIAMI BEACH, Fla. 


soive paving problems with TEXACO 





Biscayne Boulevard, Miami, Fla. 


Biscayne Boulevard is a main artery in 
Miami's street system. During the winter, 
particularly, trafic on this street is very 
heavy. 


The TEXACO Sheet Asphalt pavement on 
the section of Biscayne Boulevard pictured 
above has completed six years service. Its 
condition today indicates it will duplicate 
the durability of 15 and 20-year-old TEXA- 
CO Asphalt paving to be found in every 
part of the country. 





41st St., Miami Beach, Fla. 


Many city streets are like 41st Street, Miami 
Beach, Fla. They do not require the highest 
type of asphalt paving, serving only a light 
traffic. 


Miami Beach solved this problem by treating 
41st Street with TEXACO Special Macadam 
Binder, a heavy asphaltic oil. The addition 
of small stone to the Macadam Binder re- 
sults in a tough, waterproof mat. Such an 
improvement is obtained at relatively low 
cost. 


TEXACO products include pure asphalt cements, 
cut-back asphalts, emulsified asphalts and a variety 
of surfacing materials. Let us recommend the cor- 


rect TEXACO product for your road or street. 


EXACO asphalt 


New York 


The Texas Company 


Chicago 


: Cleveland 
Richmond 

: ; Kansas Cit 
Philadelphia Asphalt Sales Dept. big Houston ' 
Boston Dallas 
Jacksonville 135 East 42nd Street, New York City Buffalo 





























